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Abstract

N The purpose of this project was to estimate the net e
welfare gains and losses to individual communities that

; S may occur if ‘currently prevalent methods of state aid to
! S

I6eal public oChOOIS arc replaced by adoleng popular .
© versions of equalizing school finance reform plans. Two
AE specific reform plans are reviewed —- full state financing

and purc percentage equalizing (or power equalizing) . , .
The latter Plan seeks to eliminate the correlation between &
,pulec school ewpendlture and school dlStrlCwaealth by T
making the net local contrlbutlon per dollar of tOLgl pub-

lic school revenue prooortlonal to taxable wealth per pupil.

, The principal f1n01ng of the study is ‘that popular
variants of the fwo reform Plans are likely to reduce the
economic welfare of almost all communltles in Massachusetts!

In general residents of low-income and urban school dis-
tricts’ fare better under a simple. foundation plan than
under full state funding or power-equalizing.

" Phe methodology used to measure the net welfare galns

.of the reform plans required estlmatlon of a demand curve ?d

for public education, and: evidence on the effect of .changes

1n Public school f1nanc1ng on private school enrollment.

The econometrlc reSults indicate that dlfferences in per-

student public school expenditure across communltles e

are well explained by differences in communlty 1ncome and _.in .~

. the prlce of education, where price is defined as the ad-

‘ ditional dollar os per-student expendlture in the public
SChOOlS. Econometric ev1dence also ‘suggests that private
school enrollment is not likely to be significantly altercd
by chanqcs in public school expenditure.
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I.  INTRODUCTION

Carrenk methods of financing clecmentary and secondary ‘

cducation have been 1ncrep51ngly criticized in recent years.

for thelr viell- documented fallure to produce equality in
; resourte 1nputs to .education between dlfferent income )
classes of the population.! In a series of important deci-
sions,? cdurts in California, Texas, New Jersey, and
Minnesota have ruled that current public finahcing practices
of education in thoee states are unconstitutional
Although the U.S. Supreme Court, in a 5-4 decision, has
overruled the Texas ‘decision, Justice Powell, in his
majority opinion, specifically declined to endorse current
state practices.. Since, in his view, the Texas eystem does
not violate the U.S. Constitution, Powell suggests that
remedies be left to the state legislatures rather than the .

Court." -The consequence is that at present states are not

required to reform educatiohal finance plans to eliminate
N A .

LY
=

'For exanple, @%ee Guthrie et al. (l97l), Thomas (1968),
Coons, Clune and Sugarman (1970), Coons and -Sugarman (1971).

“Serrano v, Priest (1971), Rodviguez v. San Antonio (l97l),
Veat 'wsarls v, hdtj?t[d (l97l) ' hobinson v. Calill (1972).

*In the Tewas and Mlnnes a cases; the school finance
systems were held to violate™the equal protection provision
of the Fourtecenth Amendment to the U.S. Constitution. The

California.and New Jersey ruling were based on the consti-
tutions of those states. .

"see UnLlcu Stales Law Wedk (1973). T

v
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the correlation between _school dlStrlCt cxpendltures and ‘f L '
school district wcalth but are free, thrOugh\thc n01mal . .o
political protcsses, to adopt such reforms if they wish.

The purpo§c of this paper is to examine tﬁe gains and
Tosnes Lo dlrra onk qroaps in the population froszcveral -
ol the more populdl Leform plans. Criteria for flqancing
public cducation nre dJSCU scd and a method 1is propbsod to
analyze suggosted rcform plans. Data from the state of .
Massachusetts af% then used to estlmate a demand for educa-

tion equation and to estimate the effects of changes in

-

public school expenditures on private school enrollment.
" In the final section, the estimated equation is used in .
comblnatlon with the stan

of welfare cconomics to
simulaté the effects of fariants of threp rcform plans: \\
full state funding of blic schools, gﬁcr ~equalizing, . v
and the modified pcrcentage equalization state aid plan '
whleh 1s currently the law in Massachusetts.

--II. CRITERIA Foﬁ FINANCING
.. ELEME_NTARY PAND SECONDARY EDU(_:ATION
It is technlcally feasible to supply elemertary and
secondary schoollng in prlvate firms which sell thelr serv1ces
to thosec families w1lllng to pay the price. Public flnanc1ng
; of ecdfication is generally defended by economists by reference
“ ton alleged externaL.cconomles of education. It is widely
believed that a minimum amount of schooling is necessary for
a ) surv1val in modern sorlety quther, it is claimed that
. minimum schooling is necc.sary to providc'tﬂe common values

——— and communcations skills necessary to make a democratic system

'Since the Caiif01nia and New Jersey decisions- are based on
state constitutions, legislatures there will be required even-
tually to replace the current educatlonal finance system.

Y
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@unctLonkofchtivcly. If families do not provide their

chitdren with minimum schooling, social harm will_result. .
Since it is not feasible to force individual families to

purchase cducation for their children, compulsory schoollng ' e e
laws combined with publlC financing of schoo]lng is the .
result, ! : :

As Friedmar (1962) and others have~ardued, public

‘production of cducctional services.is not a ne sary eom-

3

panion to public financing of minimum schooling. Xt is ' ¢

possnblc to give families. vouchers suFf1c1ent to purchasc

~~—

o SE—>
the rcqulred schoollng and to- allow thcm to chooso any . &&:3%3
. - ~ T
statc-approved institution, publlc or prlvaLe. Undcx T
‘present arrangements, parents are allowed to choose prlvate e

schooling for their children, at the cost of sacrL£1c1ng

the entire amount of the subsidy available in public sciools. . !
The result is that private school attendance is mgstly com-

posed of children o. families wishing to purchase religious
cducation not .available in the phblic schools,® with the I_\ -

non-denominational private schools largely llmxtcd to chlldrcn )
~of the upper class. v

The provision of schooling in public institutions. is
frequently justified on 1ncome-dlstr1but10n grounds. Equality
of - opportunlty 1s an often problalmed 5001al goal The

.......

quality of schoollng, by thlS ‘argument, should not depend on

'For cogent statements of the external aconomics argument, -~ - *7°
sec Musgrave (1959) and Friedman (1962). Weisbrod~(1962) pro-
vides quantitative estimates of some of the external benefits
of elementary schooling. :

—

’For*a full discussion of oducational vouzhor proposals, b »
sce Center for thc Study of Public Policy (1970). ¥<//\
*In ftassachus clLs, 210,967 children attend private elemens,
tary and sccondary schools. Of these, 1744473 attend parochial
schools. . ' X
. },
3 -
, * » Z\
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family income. Public schooling, by , roviding equal resources

to all children, promotes social mo ility and reduces income

inequality in succeeding generatiors. '
In practice, public schooling fails to provide equal. .

rescurces, since families in most metropolitan areas are

Laced wikh a. choice of school districts.”

financial ablllty

Families with the
and desire, to purchase expensive schooling
for their children can locate in a community with better

public schools, which they pay for either through higher tax

DxcL\51ve suburban ,school
dlstrlcts can pe viewed as quasi- private schools, which admit
those families willing to pay the entry price of purchasing

(or rentlng) a home in the dlStrlCt If public schooling is
to serve its resource equalization functlon, then the financial
base_ of school finance must:,be broadened to include at least

the metropolitan areag; 1f not the state or federal gove;n ent.

Since states have the primary responslblllty for financing
education, refor have looked to state governments to
develop fiscal pl:§: to assure that the incdéme- dlstributlon
cffects of public schools are not reversed by moblllty among
-local fiscal unlﬁg? '

In short, the arguments ‘that a government institution,
should have a role in'financing_education to supplement the
role of the family, are analogous to the arguments that higher
units of government (state, federal) should supplement the
role of local goVernment. Two separate justificatidns for
state finance are external econcmies and the need for equity
or income redlstrlbutlon.‘ Let us consider each of these

arguments in Lfrn.

]

'Coonss, Clune and Sugarman’ (1970) have argued that the

(A\\»lq;ollty of schoollng_should not depend on the level of wealth
t

ther than the wealth of the state a. a whole."

9.
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On the strict grounds of economic efficiency, it is

*argucd“that local communities lackin§‘sufficient wealth may
sbeﬁd too.little on public: education. If a local community
- fails to prepare its children for a proper c1tlzensh1p role,
then out- -migration will gdamage other communltlcs as well.
Thee provision of a mifimum level of cducatlon to all, with the
minimum defined by contemporary soc1al standards, then becomes
the responsibilit: %% all- taxpayers in the state. This is
the prlnc1ple behlnd foundation programs of state did to
localltlns Those communities w1sh1ng to  spend more than{
the foundation amount by self- taxatlon ‘are free to do so.
Spcc1al compcnsatory aid to communltles with disadvantaged
and/oxr handicapped children is justified on the efficiency
criteris if extra expenditures ar%tneeded and are effective
in bringing those chiidren up to minimum standards of achieve-
ment. Strict cconomlc eff1c1ency cr1ter1a do not require
cquall7at10n of cxpénditures. . .

. The equgty ‘argument$ are mdre cbmpliéatEd aﬁd'lcss
© amehable to a consensus among writcrs. Conclu51ons depend
on qubjectlve views .on some dlfflcult issues. Are income
dlfferences among families moral®dy Justlfled as returns to ¢
more productivity and work effort, or are they the results:
of social rigidit?és or chance? Do alahchlldren have a right
to cqual educatlonal expendltures, or do families who have
worked harder and earned mdre have a rlght to purchase better

than average education for their children?? If equal education

-

-

‘Foundation plans werc.orlglnally pLOpOSCd by Cubbexly (1905)
*and modified by Strayer and laig (1923). Sec Benson - (1968)
for details on foundation plans.

*Friedman (1972) criticizes cqualization proposals for

denying familices the right to purchasec better cducation for
their chlldrcn,




is hﬁb'goul, should it be doftied as cqual outputs per

child, which'implie§ much'moré‘investmcnﬁéin the schooling
of ‘children of the relatively poor, ‘or as equal expendi-
‘tures per child? ¢ Should compénsatory educgﬁion be the
means to prqhotc better ogpﬁrtunity to Ehg childrea of. A )
A pont, or are direct income transfers to poor families X L
less_costly and more effective in dehLeviHé'the same goals??’
No doubt writers will continue to debate'thcéeféuestions.

) Roccmmcndéd,policy proposals:mﬁ;t be 5ased on some
hcighing of efficiency and dist;ibution.triteria7 as.wcll
as on a choice of what financial arrangements é;Qquuit—" \

.ablet 4

It is often a practice in economic research to
: :

recommend a péljd?fif the bénef;ts to "thm?oevcr conperncé; .
exceed the costs, gn the a§§umpfigp”thag Ooiilﬁfs income . .
transfers can be made to ccuntcr any undesirable distrﬁpu-. RIS
tive effect. This prinéiplb of "potential Pareto iﬁbré&eiﬁ,f;

ment” forms the basis in welfare economics for applied ~

benefit-cost analysis.® Since the,purpose'o§ suggested
reform programs is to improve the distribut{on,ofcinpome, ;
L)

~ s - . ‘
at. the cost of some inefficiency, ignoring distributsign

L]
,r
. - "

cffects would automatically‘rdle out all such plans. The
» . » .

4 hd -

- _ ] Ty * .
1Guth_rie at.al. (1971) and Center for Public Policy- ¢€1970)
argue that educational finance plans should promote equality
of outputs by providing more inputs to the disadvantaged.

2Coleman et al. (1966) shows that home background, not
school resounrces, is the main’ d8terminant of school per-
formance. The Coléman findings are confirmed in Mosteliler
and Moynihan (1972). In‘light of evidence from the Coleman
Report, Jencks (1972) clainis direct income transfers are
superior “to compensatory cducation® as a meang for equali-

zing the incéome distribution. - - .
*Sce Mishan (l?ﬁl),and Nayberger (1971). . - = -
. * 6 I o Q‘M*:
.-
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f’author\belleves that dlstrlbutlon effects are impdrtant and -
should be weighed agalnst e“f1c1ency losses. A flnancc ,plan-

‘ “thh improves the beneflt of the poor less in dollar terms >
than it reduces the benefits of the .rich should not. neces- -
sartly be ruled out on the grounds that dlrect income trans~

©yoare superior.  The direct income transfcrs may never -

(~:;;1urg Rathexy, it is relevant to know how each refdrm plan,
compared to the alternative of a simple foundation plan,-.

affects the weéelfare of all groups in the society. The reader

himself may then judge whether the gains to low -income grOups,

if .there are such gains, are of sufficient magnitude to ‘ .

warrant imposing the measured costs ‘'on high income groups.

What are the potentlal gains and losses to low-income

’ ’gloups from the suggested-‘reform plans? All of the reform
'plans to be con51dered intend that the ¢hildren of low-income
? famlllcs receive more school resources than- they do under
present arrangements. ' If low-income parents had to purchase
the resources at their supplv cost, the additional expendi-
tures would not occur. However, state~wide financing through
abllltycto—pay taxes of' schooling, and any other publicly
finameed service, makes the price per unit. relatively hlgher

‘for wealthler families.’ Low 1ncome families then gain 1£
" the subgcctlvc value to them of the additional resources

- single income“gronp and town of proposed changes in
+ school finance is presented. It is assumed that the alterna- .

tive to each ﬁlan"studicd is a simple foundation plan, and

.
r

'Whether intentions in fact correspond to the likely result
is examined 1n Seg¢tion U.D. . . .

2 A
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that the adoption of a new cducational finance.plan will
_not alter other tax-transfer programs designed to redis-
trlbutc income. .To provide tho‘raw data for'the.study,
we estimate in Part IIT a demand for educational expendi-
Lures equation, using.cross-section data from 143 towns
ansdd cities in Massachusetts in 1969 and 1970 to obtain ?\L
inceme- and price clasticities of educatlonal demand. In
Parj\fg, we examine the effect of prlvate school enrollnmcnt
on public expenditure$S. Using Lhe estimated demand curve
as a’' measure of the m:rglnal value to consumers of ad¥itional
expenditures on education, and assuming that state taxes
are proportlonal to 1ncome,l the incidence of cach proposed
plan” for all cowns and income groups is then estlmated in Part
It is shown in detail in the following chapters
that some of the more popular teform plans will. result in
a subjective loss of behefit to almost all towns including
"all of the poorer towns and centra}\gltles, and will pro-
vide only small gains to lowex-middle income groups, and
losscs to all others, when the population is divided into
) income classes. Some individuals will experience a gain in
welfare, eSpec1ally those with large famllles,*and losses
ta wealthy families. and towns will generally be. greater than
.losses to the poor. The methodology developed in’this study
is in theory appllcable to analys1s of any other propoged
plan_for reform of school finance. . .

III. DEMAND FOR EDUCATION IN MASSACHUSETTS .

El N ]}

Numerous crass-section studies have examinad dlffe&ences

1n educatlonal and other public expendltures across states as

'Massathusetts has state sales and income taxes. If the
tax structure is regressive, the assumption -of prOportlonallty
makes reform plans involving higher state spending seem more
+ advantagecous to the pobr than they are in reality.

b}

- -

~
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functlons of economlc and’ demographlc variables.! This o

study uses data across towns and cities within a state to e
estimate the. price elasticity of demand for education.

mmhewgémple—is similar to one used in a recent study by - - —!
“Feldstein (19739, althnugh Lhe results are slightly

- dllfnrunl PaFamebors from Felds Lcﬁﬁ)s regressions, and = ffgiﬁ
oLhar plausiblc parameters, are used along with the

*"fh&Sﬁlhs~es§1mated_belou__g_test the effects of parameter - Ri
varlatlon on the beneflt TCost analysis presented belogﬂ_““_ﬂh__k%i;fr

in Scctlon V. It 1s hoped that the,estlmaroq for Massa-=

chuselts are not gnrepresentatlve, since Massachusétts
. 415 a largc, urbanlzta state with a major fraction of its
oopulatlon in metropolltan areas.?'.» T i A
i .. Expenditure per pule is used as Lhc measure of educa—
_Llonal‘lnput purchased Spcndlng is an imperfect measure'

1f pricés of inputs vary . across communltlts .and if there

,are economles or dlseconomles of scale, so that the same E e e

>

. effective input costs more in communltlcs that are too -

Wt - e

- - fsmall or too largc.*'The.latter problem was«oartlally alle

. - Viated by choosing only towns ‘and cities with populatlon . e T

Tt over 10, 000.in the sample, and by including in most-_of . Lhe
u-w~~ regressions‘only those communltles with separate school

- systems. To.account for 1nput cost differences, variables

- bellcvcd to be correlated with higher cost of selected inputs
were entered 1nto preliminary regression equations as inde-
pendent variables. Among the "cost" variables tested were |

e g aa perp—— e ——

'For examoles, see Tolley and Olson (l97l) and McMahon (1970).
’Barlow T1970) cstlmatos a price clastlclty of demand of

- LT .34, using data on 52 s¢hool districts in Michigur. He defines
¢ price as thc percentage of taxable proverty classrflcd as. non-. A
= Cindustrial.’ For recasons explained below, Barlow's method may. -l

- undcrcstlmatc the absolute value of thé* price- clastlcity.

. - e -




povelty llne, and‘percent~o£~£amllles non-white. None
—— ———ee \‘—.
ez of the—above variables have any significant-effect-on --- - - . <.

: —+ expenditure, holding constant. the relevant demand variables,

indicating that cither. 1nput cost differcnces are insignifi-
) cantly rolaLcd to all measurcable factors, or that the- prlcc
oldsLJCJLy of demand for educational inputs is mlnus one.
’OLhor evidence, presented below, appears to refute tche latter X
2 ;pOSSlblllty Further, attempts to regress specifig inputs L
on commun;_x,Qharacterlstlcs_gaye_con51stently.much-pooxer

results than regfessions with expendlture per pupil as the e
dependent variable. : ‘ S

If expendlture per student is the 1nput,»then the prlce
of an input can be defined as the addltlonal cost,.per caplta
requlred to raise one mofe dollar of expenditure per student.
. Price dlfferences among communltles ar1sa from three -

_— - -

sources. <L FE . )

©

fl) In some 'states (including } Massachusetts) the state
— government gives matchlng a1d with the matChlng rate tied

A R to wealth“pe; ‘student- of-the-community. The hlgher the

e atchlng rate, the lower the price to the communlty of
-«—»»f:::, spendlng_ah_addmtlonal_dollar on—&ts—students——~———-*~~——~—-:-f- - e
T 2) Local property taxes finance most of the- local share f““j“j“j:
B of educatlon in the Unitea States. The prlce to a community ’

. 1s lower, the greater the share of property owned by non-

res1dcnts (commerc1al and seasonal homes). To the extent

[

- /’Some of these variables may also be 1nterpreted as demand
variables. In any case, whatever their 1nterprcLaL10ns, their
effects on expenditure were found_to be statistically 1ns¢an

';u, ' ficant when added to equations including median family income
) and wnath pex sLudenL as other variables.

-
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that taxes on industry are passed on to consumers, those'
taxes are borne by consumers in all localities rather than

re51dcnts of the spec1f1c locality imposing the tax. How-
_— .
T CVET taxes on commcrc;al entcrprlses _owned by outsiders are .

shifted to ‘some extent to local re51dcnts 1f the ‘supply 6f R —
capital Lo a community is clastic. '

3) The ratio of students to population varles across
communities. As €ne student to population ratlo rises, the

prlce per capita of providing a higher quallty of public

education, measured in dollars per student, rises. 1In Massa- .0
chusetts, &L Was  found—that r031den%&aé—suburbs_hauc_a_mpch o .
-, higher student to populatlon ratlo than the central cities. —

In effeTt, thé unique” &ocatlonal advantagts of central

c1t1es to young single people and to the aged, all of whom

- _. occupy taxpﬁylng property, reduces the cost to famllles of

of 1ncrea51ng the quallty of puBlic educatlon.
AT N

. If perfect immobility among communities is assumed,,and
"if.it is further assumed that the local political: process
reaches a décision ‘on resource allocation representlng the

9
mean prefercnces of’ residents, then a community demand funetlon

- e— —-- can _be written which is analogous to the standard demand R

.

- funﬂtdon fLor_ individual cqgsumers.o i o e ”.‘“'

M - — — - _ - _E = E(Y, W,» P) | (l)‘

- n . - E—

whefe E is expenditure per-student, Y is median family -

income, W is locally owned wealth per capita, and P is the

-

el

"price" of a dolla¥ of expenditure. In turn, price can be

>

T written as: = - . . o .

- SN - -

P = a(l- M)R‘bc ' . (2)

>
"
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vhiere M is the matchlng rate of state. aid, R is the
percent of taxable prOperty owned by residents, B is the
ratio of public schogl. students to population, and a, b,
1

and ¢ are constants. If there is perfect 1mmobllrty of

_“wlndLVldunl, and if the supply of capital to_ _every. co unity

‘“‘TrﬂtoLdl{y dnelastic with réspect to tax rate changes, then
M

b is t

portional changes in 'the percentage of property owned- by
residents. If the supply of -non-resident capltal is per-

fectly eiastlc, then non-residents cannot be taxed; i.e.

—- ~-b- 1s—equal~to zZero, and the- R-termis, ellm;nated from

equation (2). Thus, b Ls expected to bc between zerosand
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one,

The closer b.lis. to one the greater is the "explpit- .

ability” of non—resident owned pr0perty slmllarly, c
should also bd between zZero and one. “The value of ¢ will
be exactly equal to one if non-users of educational services
- occupy the same value of hous1ng property (per capita) as
users, and if the ratlo of famllles with students to non-usors
in the population is unaffected by  tax rates‘and expendlture
on publlc schools. In. general, we mlght expect increased
stchool taxes and eXpendlture, all other things equal, to

raise the_ ratio of students to p0pulat10n, in the same manner
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tid of res1dent1al~to—éommerclal

property falues. K - .o

that it would raise the ra

If we assume a constant elasticity demand functlon, and
insert equatlon (2) into eguatlon (l), we obtaln.

bf_cf (3)

TTEe=—a¥Y- W«(l-Ml_R-B

*“h*f"—-_—‘Tf~;*"“ff_“7———;-

egual to one, and _price varies 4n proportlon to pro-— T

v e ————-
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—-where d-is the 1ncome_elast1c1ty of educational demand,

¢ is the own wecalth elasticity of cducational demand and £
is the price elasticity of demand (f < 0).

Note that d1rect “**“*
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"estimation of (3) by ordinary least squares yields cstimates
of all the parameters, under the assumption’of the same

response to auy proportional change in price. o
& -

.- - - = Thesassumption of perfect immobility between communi-
tics is hiahly unrealistic. If mobility betwee® communttics ————
T exists, esCimates of cquation (3) ave biased. The difection ~——

o . TTondprobable magnitude of thlS bias in the sample used hero

———m vty ..

- are*dmscusscd—below~h~:

"‘"‘—“'-‘-————._._ n‘ ——
Tiebout (1956) has outllned a model- of - ‘mobility betweén — T

' communities in which 1nd1v1duals shop around among communi- .
" ties for the optimal combination_of publlc serv1ces and taxes

SUlth .to their tastes and. income. If _mobility 1n the

= Tlobout sense ex1sts, we should expect that any spec1al
advantages of‘**Communzty-saeh—as—£auorahleflocat1on with
respect to JObS or a lower~pr1ce of purchasing public, ser-.
vices, wou1d be’ capltallzed in the value of houses. There-

P fbrey~the—nekrflscaL~advantage—wouldwbe_thehoamenlnhall_

s communities, and” individuals would choose between communities .
v on the basis’ of. dlfferences in personal tastes. Recent
\ emplrlcal ‘work show that most of .the advantage of hlgher
educatlonal expendltures and lower tax rates is 1ndeed
capltalléed in dlfferences in hoLse prlces If perfect

— =" ;'-—‘“capttalIzationuexists~—ea*h-tnd1v1dual~ contemplating—a ‘
‘ ehotce of—communliy,hﬁaces .the sameﬁgrlce of educatlon, o

where the prlce of.education is the 1ncrement {in taxcs and/or
other annual hou51ng costs, ne must pay to live in a communlty
with higher quality. publlc educatlon.:

. R > — R RSSO ——
0
e U -

A model with 1nter~commun1ty moblllty is. dcplcted in ., . -
""“‘M ey
_wFigure 1. .

v Inleldumls §5“for—pub%&e—education_Lh£QHﬂh_h&_her

e _housing costs.’ FEJure 1 shows shifts in equilibrium for a single

-  m———— e
-

- ' 'Sce, for.example, Oates (1969).
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community. The line A B depicts the short-run trade off

between cducatlonal resources per student and housing costs.

With housing values constant, an increase in property taxes

raises the-funds for increased per-student expenditures.

llote that the linec intersects the budget line to the rlght
“Since. hous1ngmcostsmw1ll be pbs1t1vc even if . __
no funds are allocated to public cducatlon. ““““““ i
the horizontal

axis measures housing costs for a standard

quallty house. IO andg, I1 represent communlty 1nd1fferﬂncc :
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- cur nlong—each_culve increases in housing cost are

- . compensated by increases in input per_gtadentﬁh“TH6‘§1opcs—~——h————___
of the curve increase as input per student rises, indicating
- R succ0551vely grecater 1ncremental 1nputs are required to com-
“ pensate for additional hou51ng costs.  The marginal price
liﬁﬁug of cducational inputs is samply the reciprocal of the slope
7/ ‘ of the budget line, i.e. Lhc changc in housing costs d1v1ded
£:-~f-~-h9Y-EEE change in input per student.

oA - —————
‘3 Now, Suppose a new fEEtory“moves~1nto the tovn, increasing— —

N _ pig A

the value of non- re51dent owned property - THe resultlng fall
in the price of education is deplcted by a- thft in the budget

.lluetfaL_G Br. with the new-equilibrium along 1Qd1fference ’ Co
curve Il Educational expenditure rises O‘DIT-wnLle~honslng_:___:__
-cosb'per .quality unit (to the. locallty) may rlse or fall, i
depchdlng on the price- elast1c1ty of demand for education.

Suppose a nelghborlng town, Town II, exists which is similar )
-in all ways except for the fact that the new industry has -~ . ;
located in ?own I. *The 1ndustry shlft has made: Town I a more ‘

désirable place to live. - ‘People will attempt to move fronl"' T
.. Town gI to Town I dr1v1ng up the value of housing-in Town I:
7 o Flnal equlllbrlum will be at p01nt B2, where c1t12ens of
. . -'Town ,I are on their initial indifference curve. ~.

n _ﬁ The rclatrve prace of educatlonwrs-stlll lower in Town I, -
~3'-'—"—but re51dence'1n “fown-I no longerJLS a“hét'advantage. rf'arr~*"_-—--

%

Jnd1v1duals in th& towns haVve the same tasLes, of if mobility

bctwccn them does not 51gn1f1cantly alter: the communlty

utility curves, then the movement from I to II traces out T

<

two points of a compensated demand curve- for educatlonal

s e .«,N_.A_;A — R o I

_~1" axpenditure. . : ) ‘

o —_ « Vhe murq1nal price is a hedonic price; the price per unit
of. increased quaIJLy A full discussion of the,determination -
of hedonic prlces is given by Rosen (1973).

’I am grateful to Martin Pcldsteln for bringing this

b . problem to my attentlon. *




The problem of bias in estimation of the price-clasticity
mang_for educa

-~of demand for education arises if residents have taste differ-
ences which are significantly GOrrelaEs:

icantly correla ed‘with—priee-di@ferences___;___
\
among towns.! Figure 2

-

depicts a likely lon
with taste differconces among individuals.

g-run equilibrium

Lnput Per sStudent

-

&
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N M

llousing. Cost Per.
“Quality Unit __.

’\Ni‘}_’ .
'The slope of the final budget line, A.B

2Bo, is not neccessarily
parallel to A,B, because the bidding up o% housing prices
— - and”the chang¢ In the_composition—ofitheupopuiatiOU alters—— -
‘ . the percent of taxable property locally owned and the student-
- population ratio. - ) ' ’ ’
r . -
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To some extent the shifts in indifference curves can be - :'
controllcd by 1nclud1ng measurable variables about the charac-
terlstlcs of town populations which rcflect willingness to. _ '
spend on cducatlon. More formally, if we write:

b3

.

~ * . ‘\ ¢ ’ e

,f,_‘__'r;- N e * N - \ E = f(Y, W, P, T, u): . : (4)

o b . where T is a vectgi\of 'tasté variables" and u is the ‘
‘— - el ~
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residual, thc bias results from correlation between unmeasured
qtastc varlablcs included in the residual and price. ‘The
. correlatlon between u and p will be smaller the arcater the
- ‘ long-run cOmmﬁnlt} stability, anrd the more 1mportant factors
— ;wsuch as prowlmlty to jobs, eéthnic, character: stics, and. pxox-‘
imily Lo recrcational arcas arc 1n Jocational dec151ons rela- _—

ﬁ____h_*n__t1vc to the housing-cost- -school..input trade-off. While the |

. 4
£ 3

correlatlon between "le -out““tastc—and~pn¢cc_1s of course ° S
unmeasurable, indirect evidence presented below (see Table 6)
indicates reason to belleve that shifts in 1nd1fference curves

among towns are not- closely correlated to price.
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ﬂf - Massachsuetts is a good state to use for tstlmatlng locai AP

a demand for educatlon because it, prov1des a large, diverse
gi ’ , sample of communities, with school dlStllCt data supplled by«
the state and town and city data from the U.S. census geogra- ‘ "i

- phlca]ly cotermlnous. Further, Massachuset t5 has a"compllcated
- /

state aid formula which prov1des matching aid to local dis-

tricts, with the matchlng rate5ﬂho* perfect y correlated with
“—““ﬁi“strrct~charaeter¢stlcs. Matchlng ‘aid under Chaptcr 70 of
\

———

¥ the Massachsuetts laws 1s glven accoralng to Lhe a51c—formulaw-_____

e s
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. e A= Q- 865V /DRy . (5
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-——==- where R is reimbursable expenditures in Town i, A, is . -~

- state aid under Chapter, 70, V; is equalized property valation-

»

1If towns were rebuilt every yeay, and whole communities
.reshuffled, taste and prlce would be closcly correlated. But
) Tif an aging nou51ng stock in central cities attracts low-income L.
e residents, price may -be lowest in political jurisdictions with —
’ the lcast interest in spending on education. The stability of
community ties and the cost of moving may lecave most residents'
location decision only sllghtly affected by tax rates and
public scrvices. llowever, it is only necessary for a small
raction of the population to -be—mobile for prices to adjust
- as shown in Figure 1. Full capltallzatlon of spcndlng and tax
changes_rn_housrng<pr$ces»ts»fully COHbleLDC with a world )
in which most people don't move. : -
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per school attending child in Town i, and V is the property

valuation pcr school attending Chlld 1n the state. "School

attendlng child" is defined to include puplls <in both publlc

and prlvatc schools. Under thc law, all towns must receive

& matchlng rate of at least 15 percent and no town may "

ERTISRVE muxu U 75 percent.  For every Lown, the matching ‘
aid is applied to at least 80 percent, and no more than - |
110 pcrcent, of the average relmbursablc expenditures per

public school student in the i::ie Reimbursable expendi-

rrent_expenditures minus °
federal aid, catcgorlca -ate aid, and expenditures related
/ H \

to categorical aid. Untll 1972 Cﬁzﬁton\Jo aid received in-
the prcv1qus year ‘was subtracted from current

ipenditures
in computlng reimbursable expendltures, so that the cffcc-
thO owpccted matchlng rago was less than the matchlng raLe
“implicd by dlrect application of (5). Puthcr, in most
years the Massachusetts leglslature has not approprlatcd

/

-~

suff1c1an funds to meet the schedule prov1dcd for in, the
statc aid ‘formula. Aid .has” bé&en” prorated w1Lh cach town
rece1v1ng the.same proportion of the-ald called for by the

formular—Table 1°shows the pércent f‘hdéa from the 1ncept1qn
of—the NESDEC~forf in 1966 through’ 1973 2 \ )
‘ Table 1 ° L e
T PRORI\TING OF NESDEC _FORMULA, 1966 1972
Year . ‘Pefcent Funded B
4 ————— s o
. 1966 . - 39.5
1967 . 259 . PR
— - S 1968 : ©_70.1 - ——x.
' 1969 65.0 )
. 1970 : S 100.0 . ,
1971 ) . . 100.0 s
. 1972 85.4
T © 1973 e .. .80.0 K T
T -;Sstﬁing m, = (1 - .GEV;/V), the state aid formula applied -
prior to.1972.was A; = (m/(1+m)) Ry. . '
S ——The data in Table 1 were supplied to the author by
‘Mrs. Charlotte Ryan. 19 N - - T
» \‘l > N - - _
E ~
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'forcnco curve, indicating a hlgher marginal valuation of

The curves labelled 1 picture an education-lover, while —
the curves labelled 2 are- indifference curves Ffor an indivi-
dual W1th a relatively low taste for educatﬂgp Note that

thc cducatlon lover is marked by a relatlvely flatter indif-

cducalion, al Lae point where the two qurves intersect. AOBO -
and Al”l arc the same communlty Opportunlty lines depicted ‘
in Flgure 1, w1th AOLBl represcntlng the opportunity locus

facing an individual free to'move between the two commupi-

ties. I and II deplCt the final equilibrium, points of el
1nd1v1duals with preference maps 1 and 2, respectively. The
individual with the relatlvely greater—preference for educa—
tion choéses the town with the relatlvely lower price. 1If .

all 1nd1v1duals had 1ndlfferenﬁe map 2, theq.the poxnt{II ‘, ?'

would indicate the expenditure and staﬁdardlzod housing costs %A

in the town marked by the- %rlce line Al 1° Thus, &ie e

grouping of individuals accordlng to taste dlffcre es leads

tu—an—ever estlmate ce of the prlce elast1c1ty of demand Ior i . -

- o gimimen _.____k. - -~
&au -

Elo i * - .,.g‘ -
N <

Figure 3 generaliées the argument presented above. The

O T

-

lrnes“for“a Iarge”metropoixtan area—in long-run- -equilibrium, .. - ¢

gives the maxlmum*lnput per student which an 1nd1v1dual can

purchase for any glven per- -unit hous1ng cost. The rec1procid

of the slope of AB at any p01nt is theemarglnal priceé of

e - e

cducatlon 1n the town associated with' that point. The loca- R

tion of individuals alony the curve AB depends on their
1nd?b1dual indifference curves. A regression of 1nput per
student on relative price gives an estimate of the slope of .. T
the envelope curve, which is flatter than the slope of-any : -\?
of the 1nd1v1dual 1nd1fference curves. ‘Thé absdlute magnitude

of the prlce elast1c1ty is therefore over- estimated.
"N

~ 1‘;’ ~
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Before 1970, appropriations were basEH”onnﬁo\percent
. cf the state's tax yield.™ In 1970, the ceiling was raised
' to $239 million. with the provision thaf the ceiling
b raised in-subsequent years by the.percentage rate of
growth of sales tax revenue. The sharp decline in percent = ¥
funded in 1972 is a result of the change in the method of
calculating reimbursements discussed above.
The price of'an expenditure is reduced by the proportlon -
K, where K is equal to one minus the marginal matching rate
of State ald Since aid, for all towns is applled to at secast |
- 80 percent and at most llO percent of averagecstate per ) )
student relmbursabre expendltures, K 1s equal to one for .

L]

towns spendlng iess .than 80 percent or more than 110 percent
of ave;g ditnxes Small changes in expendlturcs around
rcﬁelther llmrt*gan\thereﬁbre lead to a large change in the

marglnal price} Thie.spercent funded 1as not been consistent. b

1*--._,._

- .. - © from year to year.»‘Thus, it is s356t1mcs difficult to-
'-—-know for any year the expected valuc of K, as perceived by
‘local school boards:‘ The ‘problem is exacerba%gd by. the.

»__fact that changes .in the percent prorated lead to dlfferentlal

changes in dcslred expenditures gn the 1nd1v1dual towns and —
= - . ‘cause large dlscrete price changes, for those .towns pushed
f W1th1n, or outs1de of the llmltS on relmbursable aid. For
8 the two years, 1969 and 1970, 39 out of 143 towns Yhad a
T ~W~_“"valﬁe-of K 'eqidl to-'one in one year and not in the other.

As a result, estimating the price-elasticity by the
- coefficient on K 1nvolves serious problems of 1nterpretatlon.
e ~ In numerous experiments us1ng 1970-71 current expendltures
- _as the dependent variable, tHe coeff1c1ent of . K\yas never

found Lo be negative and significantly different Lrom zcro. T
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’ On the other hand,” us1ng 1969 -70 current revenues as the
“ : dcpendcnt variable ylelded a s1gn1f1cantly negative coeffi-
o - "cient for K, although the size of ‘the coefficient was sensi-
» e tive to changes in the sample of towns used. Feldstein
()0]3) uses 1969 current cwpcndllurcs as a dependent vari-
able, along with,a slightly dlfferent spcc1f1catlon and .
. samplec of towns, to estimate the price- elast1c1ty of demand,
with the variable defined here as ""K" ‘denoted as price.

Feldstein's estimates of the price- elast1c1ty range from

=0.6 to -\.0, dependlng on whether premised or actual .
T matching Jates are used as the expected rate. My estimates
. ‘ are présented below. ; ‘ " a 5
*Table 2 defines the variables used in the regressions:
- Lo " Table 2 : a
' o VARIABLES USED IN RBQBESSIONS
Variable - o o )
Namd . Variable Description - Source
. LEXP = Current rewenue per student for public 1
educatlon, 1969-70 ’
* e ’ -
. LSHARE - One minus actual marglnal matchlng rate 1
of Chapter 70 Aid, 1969 Lo
LBURDEN, - Ratio of publlc school»students to popu- 1
. lation, 1969-70% - .
e ‘ﬁw\\NﬂgﬁINC Mean " family income, 1969 ‘
LFBLOCK_ Sum’ of federal qaid per pupil and state
. - T~-categorical aid per pupil, 1969-70 .
LSBLOC2* Lump-sum component of ‘Chapter 70 Aid
, ' SEACAP* Value of seasonal homes per capita
P ﬂUSCAP* Estimated value of, bus1ncss propcrty '
N per capita
TAXSTD Equalized value of real property per 3

publlc school studgnt, 1970

L% .
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. Table 2 (continued) .
.« VARIABLES USED IN Rmcnégslonf
- s J

<

Variable-
& Miner e

- PCPRI \,’
E')\PRS'J.'

[y

MtDINC .
pBLocx

-y
- 'SBLEEK
© RESASS*
GROW.

FSHAREN

" 'PCRES*, .

ﬁ~Current expenditure per student in

- —Sum‘of”federal Fid Pér pu

to 1969 publlc school students

“-Ratio of-

+ - [

; \ .
. T T
Variable Dcscrlptlon

Percent students in publlc schools

public schools, 1970~ 7l
Medlan -family 1ncome, 11969

R;l and state
catcgorlcal aid per pupil,’1970-71

Lump-sum component of Chapter 70 Aid, -
Percent_of prope"ty res1dent1a1 l970
Ratio ‘of l970 publlc school students

2

One minus theoretxcal marglnal matchlng
rate of Chapter 70 Aid, assunlng full-
“fundfng of foimula, l969 - .

Prlvatemscheol~stuﬁ§ﬁt§tper capita, l970

to population, 1969  °

v -

" Percent of Property re51dent1al 1969,

BCPRO Percent of res1dents employed who_are
; R classified as profes51onal technical -

S e« o o oTTand” Klndred l969
ﬂAXCKP Equallzed value of real prOperty per '

TR ,caplta, 1970

"\MEDED__L' 'Median sc¢hool years. completed, res1dents

. LA over ag& 25,.1969 . . . N
RELIEF - .'Percent of familiés rece1v1ng publlc
R " assistance, .1969 -
NEGROS— - ™~ " Percent of pOpulationiyegro, 1969

publlc school students, l970 11,

i
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Table 2 (continued) L. "
+  VARIABLES USED IN REGRESSIONS -

kS : 1

. +-Variable

Name ./ Variableé.Description - " Source
. . RN . N N z
MONOPYY Ratio of populatlon of town to popu-. .2
.t s lation‘of standard metropolitan i :

. . ——statistical area in which it is con-
' tained; 1 .f not in SMSA, 1969

' ~ PCRICH® Percent of families- with 1ncome over - 2. : n
T , $25,000, 1969 = ¢ " ; SR ,
- PCCATH » Pergent of ‘familigs of ‘Irish and = - 2. \
A T - Italian origin (1mm1grants or children -
' of 1mmlgrants), 1969 .

N 5
. * *Procédures for computlng asterlsked variables are .
! ‘described in Appendix I. The Variables RESASS and PCRES are ;
" from different data, and the variables LSBLOC2 and SBLOCK o,
- . a,'Were computed sllghtly dlfferently (see Appendix) . :

*

Lot . Sources: 1) Massachusetts State Department of Lducatlon, R
- 2) U.S. Census, State of- ‘HMassachusetts, 1970; 3) Boslon iSlobe, - RN
September 14, 1970; 4) Dati supplied by Prof. Andre Daniere e

~which ‘was, obtalned from Governor"s OfflGG, State of Massachusetts.

»
7 .
- ”

. .. Tables 3 $,and 5 present estlmates of hzrdemand for ,
SRR educatlon, us1ng dlfferent samples, dlffere e

-

,1

asures of educa-.
.tional input, and dlfferent definitions of expected*marglnal

N matchlng aid. In Table 3, 1969 l970‘current revenue per pupil

‘ _is regressed on 1ncome, community taste varlables, measures of -

state and federal aid; the publlc school studént. to populatlon ’

. ratlo and the value per taplta of bus1ness and vacatlon home .

f a pr0perty L > -

i - . k]
. -

quntlons (3 1y through (3 3) show that: : W“,A”:

e € 1)’ Communlty lucome, price, and “outside ass1sLance cmplaln\ . ;
S ok e e
*#ﬁ&e“ a largc fractlon of the varlancc of per sLudent revenue for - ;i‘

o n i _ N "/?A\

. . publlc educatlon., The explanatory power of the equation ‘is e Ty

- & *

-
5
i 8
* . PR T
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espec1ally good when the samplc is restricted to the Boston
Mctropolltan Area, whcre moblllty ‘and "the existence_of -one_
market area for inputs probably make dollar values a more
;'xl‘:megnlngful measurc of differences in input quality.
i " 2) The income clasticity of dcmand is stable across the
< © subsamples and appears to be between 0.5 and 0.6. * Income

is a very significant variable in explalnlng differences in
expendlture across communities. N

3) Using K (as deflned~above) as a measure of pyice pro-
duces 1ncon51stent results, although in all three:equations
the pr1ce—elast1c1ty coefficient has the expected sign. On
. the other hand, LBURDEN, the ratio of-students to populatlon
has the same coefficient in all three euqatlons, and 1s

’ hlghly significant 4n each one. A problem. in 1nterpret1ng ' -
LBURDEN as an unbiased measure of the price elaéticity is

that an increase in "the student. to_populationrratio has_two . . T

effects' The economic, effect is to raise the costs per caplta

i

“of gn increase in the quallty of educatiion as measured by

- expenditure per student, thereby lowcrlng d051red expendlture o .
on education. . . . . -1 .

Table 3 .
PR ‘ ' DEMAND, FOR EDUCATION EQUATIONS
. - : 4\
Dependent Varlabﬁe Revcnue per pupll,-l969-70 }?
i Method: Ordinary Least Squares - A

Functional Form: Linear in kogarithms

~ . y ~

(t-statistics are in parenthesis) . :

» <

Equation (3.1): Sample of 130 Towns and CitYes in Massachusettg

. . LEXP = ~-0.9495 = 0.5869 LSHARB - O 3415 LBURDEN + 0.54941 MBNINC
: ' (1.91)  (3.69) T (7.0 (10.36)"
+0.1268 LFBLOCK + 0. 01244‘LSBLOC2 + 0.0148 SEACAP
(5.24) : . (2./7) (3 19)
. " - +0.0417 BUSCAP + 0.11170.TAXSTD - 0. 044949 PCPRIV
WTTTRT T T (3,66) (3.999 (2.57) ;
2 - ’

R® "= .6900, F(9, 120) = '29.674 N
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Table 3

(continugd)

DLEMAND FOR EDUCATION EQUATIONS.

Equation

(3.2):

LEXP =

%

Equation

“+0

-0.4770 - 0.3368 LSHARE - 0.3727 BURDEN

(0.7%)

(9.46)

(1.32)

(3.04)

+0.0050 SEACAP + 0.0604

(0.81)

(4.21)

-0.0471 PCPRIV

(1. 92)

R? =

(3.3)}

LEXP =

~-024325-
(0.41)

+0.5175
(5.05)

+0.1801
(2.64)

~0.0412‘PC
(1.73)

.8233, F(9,

(2.78)
(3.88)

~(0.77)

PRIV

3

.5761, F(9,

(5.64)

T (1.93)

5882 MENINC + 0. 0971 LFBLOCK + 0.0118 LSBLOC2

BUSCAP" + 0.0242 TAXSTD

48)

62)

(0.52)°

&

'= 24.847

(4.73)
(1.12)

(2.74)

9.364

-

F
Sample of 72 Towns and Cities outside Boston.S. M S.A:
- 0.5923 LSHARE - 0.3360 LBURDEN

e

MLNINC + 0. 1388 FBLOCK + 0 0074 SBLOC2

SEACAP +70.0132 BUSCAP + 0.1063 TAXSTD—

Sample of 58 Towns and Cities in Boston S5.M-8S. A.

.

e

=

o

o

ﬁ.
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| Table 4
DEMAND FOR EDUCATION EQUATIONS

Dependent Variable: Revenue per pupil, 1969-70
_Method: . Ordinary Least Syuares
Functional Form: Lineaxr in Logarxithms .

-
-

- (t=statistics are in parenthesis) .

Eguation (4.1): 65 Towns in Sample with Highest Mean' Family Income

- LEXP. = -0.9953 - 0.4991 LSHARE - 0.3639° LBURDEN L.
~ (1.32)  (1.86) " (5.28) _
' . .+ +0.62086 MENINC + 0.15036 LFBLOCK + 0.011442 LSBLOC2
: (7.36) ~  (2.81) - (1.61)
L - +0.0021055 SEACAP + 0.043668 BUSCAP + 0.055494 TAXSTD -
(0.29) . (2.59) ., (1.08) _
= - °._ =0.035650 PCPRIV ’ ' St
(1.47) : : = '
2 ~ -_

R” = .7361, F(9, 55) = 17.047,

> . . =

g
»

- " Equation (4.2):,AGS—Towns*in“Séﬁﬁféﬁwith Lowest Mean Income'.

LEXP = 0.4230 -~ 0.80754 LSHARé - 0.32746 LBURDEN + 0.38550 MENINC
- (0.25) ' (3.89) (3.18) o220 -

+0.10971 FBLOCK + 0.B16207 SBLOC2 + 0.02183 SEACAP -

. £2.99) . {2.71) - : "(3.33)
" +0.046515 BUSCAP, + 0.12263 TAXSTD -. 0.069005 PCPRIV, 4
- (2.39) 13.62) : o (2.39) - A ET

R? = .6385, F(9, 55) =" 10.796

P v

>
4
H
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Table 5 . , !

L od
— »
B -l e

DEMAND FOR EDUCATION . EQUATIONS - T

Dependent variable: <Expenditure per pupil, 1970-71

Method: Ordinary Least Squares’

Functional Form: Lincar in Logarithms -

(t-sLatistics.are in parenthesis)

v

Eguation'(S la): Sample of 130 Towns‘and Cities in Massachusetts
— EXPRST = -2.124 + 0.10032 TAXSTD - 0.35250 LSIARE
TT(2.98) --(2.89) o (1. 66)
+0.71460 MEDINC + 0. 094754 FBLOCK + 0.021648 SBLOCK -~ .
v (9.34) . (3.25) (1.41) .
. --0.043637 RESASS - 0.070423 PCPRIV.- 0.35872 BURDEN
(0.89) - (3.87) . © -.(6.35)
’ =0.51953 GROW ‘ - Co
© (2.13) B
v K2 6529 F(9,.120) = 25.079 P
‘5‘ e * : . -~ Q R - - -- - '
R Eguation (5.1b): Samplclof 130 Towns and Cities in Massachusetts
EXPRST = -1.321 + 0.019163 TAXSTD + 0.060475 LSIAREN
- ' (1.61)" (0.50) o (L.72) .
" +0.74695 MEDINC + 0.12466 FBLOCK - 0.065144 SBLOCK °~ -~
(10.09) (4.35) (1.76) -
e -0.044575 RESASS - 0.048011 PRIV - 0.35809 BURDEN
(0.91) (2.52) L (6.34) -
A " =0.42735 GROW N ) '
. . (1.72) | ' -
- R® = .6534 F(9, 120) = 25.9.24
l‘ :
- Equation (5.2a): Sample of 58 Towns and Cltles in Boston S.M.S.A.
EXPRST = -1.943 + 0.014193 TAXSTD + 0. 088648 LSIIARE ] e
- (1.83)  (0.23) =~ . (0.26)° \
: +0.79179 MEDINC + 0.055465 FBLOCK +0.019131 SBLOCK
(6.75) L (Lss) : {0.86)
- ~0.11197 RESASS - 0,074686 PRIV - 0 41775 BURDEN
* (1.50) S (2.76) . (4.83) )
“0. 54277 GROW = - =, . . o
- (1.52). ' - ) s
,gefﬂi—rlaaz+;ﬁ}b; 48) = 19.155 ) ( -
R - : : " . . . -
. 28 . : ‘ .
: ) . - :
,E[{B:‘ ’ 5323 \
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‘Table 5° (continued) A ]
DEMAND FOR EDUCATION "EQUATIONS ~ 3

Equation (5.2b):

Sample of 58 Towns and CltleS 1n Boston S.M.S.A.

EXPRST = -1.228 - 0. 034330 TAXSTD + 0.046987 SHAREN
) (0.99) (0.52). - (0.91) o
+0.78907 MEDINC '+ 0.069995 FBLOCK - o 033677 SBLOCK =~ "
. (6.81) _ (1.70) , (0.64) ‘
-0.10230 RESASS - 0. 063396 PRIV - 0.40856 BURDEN
~(1.3§) (2.19) (4.80)
-0.50521 GROW ’
) ] (1 42)
‘ _R2 = .7856, F(9, 48) = 19.546

”

Eqdation (5.3a): Samplc of 72 Towns and Cities OUtSlde Boston S.M.S.A

 EXPRST = -0.3936 + 0.08200 TAXSTD - 0.31597. LSHARE

. © (0.27)  (1.66) (1.12)-
+0+56383 MEDINC + 0.097367 FBLOCK + 0. 0077415 SBLOCK
(3.96) - . (2.25)° (0.36) .
+0.012452, RESASS - 0,065060 PRIV - 0.28941 BURDEN
- (0.18) . (2.64) - (3.37) ,
.« ~0.14850 GROW._ T -
. (0,040) ‘ h R '. . ' |
2 _ .y ' ’ . :

R™ = /3471, F(9, 62) = 3.662

.

Bquatlcn 5. 3b)

Sample of 72 Towns and CltleS Out51de Boston S.M. S A.
EXPRST = 0.4851 - 0.0072390 TAXSTD + 0.076973 SHAREN '

-7 (0.32)  (0.14) ¢ (1.'62) - T,
+0.60474 MEDINC + 0.13037 FBLOCK - 0.095616 SBLOCK
- (4.38) (3.13) (1.90) .
i +0.0097486 RESASS - 0.038387 PRIV - 0.279%0 BURDEN ,  °
(0.14) (1.53) (3.27) . :
-0.029440 GROW ’ ) S
- (0.08) - ; . -
{7 R® = .3612, F(9, 62) = 3.894 - .

e
i I
I
e g e B -~
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* ) ) Tahle S (contlnucd)
~"-*~‘%—~_ ___u,rru__WDLMAND_EQR_DDQCAIIQN_LQQATIONS

Lquatlon "(5.4): Sample of 130 Towns and Cities in Massachhsctts,
. ) with observations ‘Weighted by population ‘afid
T e wee vemsemes. o~ 0. a1 Chapter 70° Ald treated as 1f it were lump- . -
: : sum ’ e T e e e
" . EXPRST = -2.081 - 0.16870 PCRES - 0.38438 BURDEN S '
- (2.50) (3.50) (6.29) . . o i
v +0 71451 MENINC + 0.085302 FBLOCK + 0. 034104 FUND 7
(lO 96) . (2.94) (1.30)
-'-—0 061709 PCPRIV +°0.077807 TAXCAP + 0.014891 PCPRO
(3.19) - : (2.08) (0.81)
R? = .6961, F(8, 121) = 34.640 T
«— -« 'However, an increase in LBURDEN also is correlated with an

increase in the proportlon of the voting population with school-

age-children, whlch may be accompanled by political pressur

A?q *

\\r
for increased expenditure per caplta. The coefficient of.~.§§ -
l -

. -

LBURDBN measures the comblnatlon of the prlce effect and the \“Qp

polltlcal effect and thus undcr-estlmates the absolute magni- \

tude, of the prlcc effect taken by 1tself If pOlltlcal 1ntcrcst* ]
—.and activity is. greatest among famllles and permanent residents, § f.
x'and if individuals without puplls in the public schools are, ‘% ;L_
also interested in school spending to maintain the value of .7
their property, then it is possible that the bias in inter-

N preting LBURDEN as a price"coefficient is smal;. ' - -

- . 4) Both Federal Block Aid and StategBlch'Aid have_gés}tive
‘; - 'coefficients. LFBLOCK is defined as the sum of federal.aid and

- g \conditional state aid for special programs. LFBLOCK is in-

goncral distributed randomly with respect to communlty 1ncomc

and expenditure. The clast1c1ty of .1268 attached to LFBLOCK

in cquatlon (3 l) is cons1stent w1th_a‘slope»aLJthc*mcans of”_"**——*-

. : [N L ey - ‘ . e
R

»
AR

N . . . e
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- A

1. 07 1mply1ng that expenditure is ingreased by approx*mately_
thc cxact amount of the jncrecase in condltlonal aid. LSBLOC2
as the component of Chapter 70 aid which acts as if it were 2
.a block grant.

For all communities. Chapterﬁ70~a1d—¢s~aw~

producL of the matching rate and reimbursable expenditure,
whcrc reimbursable cxpcndlture is a mlnlmum of 80 percent of
the - slhate average, and a maximum of 110 percent. Thus, for
Lowﬁagppendang less than 110 perce ~the state_averagen. thepﬁow,-ig;
aid appllcaktéﬁﬁhéégggcntjdf thggsgzifgaverage‘acééﬁag‘?f 1t5i - . -
were a lump-sum grant, e
If the locality exceeds
thehihe'ent§re Chapter 70.
Slnce-LSBLOéZ variQS'boei-

It is not increased or reduced by
marginal changes in local eXpendlture.(
the llmlt of reimbursable expenditure,
ald recelved is a 1ump sum grant.
tlvely‘w1th the townl!s expeﬁﬂlturc,
" to it is blascd upwards.

the coefficient attached
The estlmated?elasticity of 0.0124 °

in equation (3.1) is consistent with a slope at the mecan obser-
vation of 0.082. Tye smaller slope attached to LSBLOC2 is ,
expected, .s;nce Chapter 70 aid .is for general expendlture, .
.and is much less than the community is already spendJng w1th

its local resources. Equation (3.1) indicates that gcneral
lump—sum aid is likely to be used mostly for reductlon in the

local school tax. -

~

e o o et dtts
_ o e ”

" 5) Expenditure increases with a rise in the amount. of
taxable property in the district owned by non-residents. ‘ '
The coefficients attached to SEACAP

~

BUSCAP, business prOperuy are positive.

_seasonal property, and

The coefficient’ ‘

attached to bLACAP is insignificant in the Boston Metropolitan

Arca samplc because towns w1th significant numbers of seasonal -

» homes don't exist there. . . -~
Equations (4.1) and (4.2) divide tle sample 1nto the

“The

two cquatlons appear similar, especially

top and bottom 65 commun1t1§§‘£agggg by mean--income. -
POOffiClUDLS of the

the cocfflclan aLLaLhcd to LBURDEN, although the coefficient

T et Sl g B A

—e
STEYF Ll L AT s i (R Al
Al -

: - 31 .
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of matching étabé aid is still unstable. Equ-tions (5.1)

[

through (5.3) show the results. of using- 1970-71 expenditure

as the’ dependent variable with several subsamples. The
varlablc SHAREN is an alternatlve deflﬁﬁtlon of the prlce

vuLanlc which assumes that towns receiving marglnal matching i
AR

aid are acting as jif Lhey expect lOO percent fundlng ' . ¢
ég;séa .tialchggJ ﬁld QQQS not agpea;}ioabc v1cwed as.a price. hy most

— iy _“"‘"‘\ pd

Y s AL JE Vol T s ST ..‘:::;-: "13':_-:-__ 'i
Trm . of the communltles if we compare the unstable and insigni¥i- -

***“*‘iﬁﬁa;gg?r copffldxents-attached_to SHARE ‘and . SHAREN with the

stable and 51gn1f1cant coefflcients"Eféaﬁhéd»to.BURDEN, th@,a,’d ;a"f
- other measuré of proportlonal Pprice reductlon In view of
.the large change in'state practices for fundlng Chapter 70

'ald in 1970, it is not surprlslnq if the local school districts
. - -were, confused. . . .

- B v o———

Lqua+1on (5.4) estlmates educatlonal expenditure assuming

- ) that all Chapter 70 aid~in 1970 was percelved by communltles
as lump sum aid.

.

. In separate equations in Table 5, two- dlfferent measures

of percent of property owned by local residents are used.- L.
- - The variable labelled PCRES. consistently perfarmed better

‘ than the variable labelled RESASS. Descrlptlons of the con-

struction of the two variables, and a p0551ble reason- for the

" superiority of PCRES are discussed in the Appendlx. The ¥

- coefficient attached to PCRES in equatlon (5.4) is smaller ’

than the prlce elast1c1ty, as expected "
- - Table 6 prov1des some crude, indirect test of the'exteht
s to which educatlon-lovers distribute - themselyes_an—town$ w1th

e
a lower price—ef-educaticn.  The varlable PRICE in Table 5

e o N\ =
L. is computcd using equation (2) and regression coefficients
from cquation (5.4), by the formula: ° a\\ «

-\

_o \ .

PRICE = BURBEN x . (PCRBS)°16/°38\\\~\ -

v 4 v

L T = sz a»_..a.--:..gu-wvx,x»w_.a..vfr e T LA AT AT B Ko WY F e T % Y T T B L B T

L
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”. . ' PRICE EQUATIONS

Dependent Variable: Price of Educational 2

' Expenditures, estimated from
Fquation (5.4) and labelled PRICE

Mclhod: Oxdlnary Least Squares

i . Functional PForm: Linear. . in Logarithms

All Lquatlons are welghted by size of town. All cquatlons use
ze-y - - . 130 Towns and Cities in Massachusetts as the sample. - k

- ‘—-:.W i M‘V' 5-59,.* - \,us__,
..

- ”Tt“statlst\es“are~¢ﬂﬁpaxenthe51s) LT VO R

(3N -
s
>~ - - !

uquaLlon (6.1) 2

' PRICE 5—9»900 £-0.85394 MENINC_. ' -
: (7.85) (63m”“***';*3-3%swi;:‘

R? = 2416, F(1, 128) = 40,771

Equdtion (%6.2):

o PRICE = -0.5719 - 0.12533 TAXSTD .
< (0.71) (1.58) ‘ R
L e "R® = .0192, F(1, 128) = 2.503 ‘

L)

———

Ecquation (6.33" -

PRICE = -8, 860 + 1.1353 MENINC - 0.36362 TAXSTD -
(7. 60) (8.54) . (5.25)

B . R® = .3768, F(2, 127) = 38.308 < i

' Equation (6.4): : h N
- - - PRICE = -9.154 + 0358891 MENINC +.0.20533 TAXCAP ’
' (7.23) *{3.55) (2.61)
T . e R® = .2801, F(2, 127) =.24.701"

N
-l

-
LY

. T

4 . »
- .
. d " - agirm. - s TN W TABE T IR L e TG e e et e AT W ra B
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. -‘gable 6 (cgntinued) , S ..
" PRICE EQUATIONS . - . :
Equation (6.5): T . . E
PRICIE = =70.79 +>0.§2621 MENINC - 0.062345 PCPRO _ VA
(7.17) -~(6.09) (L.08) / T
. J - . . ’ ~ ). i R
R? = .2485, F(2, 127) = 21.000 . : -
. Equation (6.6): ‘ . . B
”;::,;,1 SRRICE?=- 01 1290 = 0.24341 EXPRST . - °
: o~ (e~12) .’\.,mw?) ST e s _
e 2. BTRR a R :
: N = 0.0166,.F(l, 128) = 2. 16’0‘ TOEmTES R s s

Equation’ (6.1)° shows that hlgh 1ncome famllles, 1n genecral,
appear to locate _in “towns Wlth hlgh prlces, desplte the hlghcr c ;L~
- marginal evaluation of education. -among high incoeme communltres. -, ;
Although per-student wealth is negatively’ corrclated Wlth
price, per caplta wealth is positively correlated with prlcc o v~m~ix
(Equation (6 4)). Finally, BEquation (6.6) estlmates tne egui— N\ b
librium curve of Figure 3. The coefficient of EXPRST 1nd1cates ‘:E:\§§§
that the curve is 1ndeed much flatter than the indifference T 'f?
curves estimated by holdlng some of the demand shift vagiables ‘
(1ncome, percent professional, percent in .private schools)
constant - However, the correlation ‘between PRICE and DXPRST
is very low, indicating considerable 1mprec1s;on 1n the rela-
tionship.: It appears that the perfect moblllty hypothesls,

which implies a strong, negative. relatikonship between PRICE
. and EXPRST, is not confirmed. » . ’ 3

In short, indircct evidéhce indicates that the downward
“bias in estimating the prlce-elastlclty implied by a. perfCCL
long-run mobility model with no considerations other than

Xl




) \ - ~ S L 0
. expcnditure pefapupil and housing costs ‘affecting individuals'
,_\ choice of location is not great, although it i's-not possible-
\\ to estimate precisely the extent to which left-out taste éo;
cducation variables are negatively correlated with price.‘ On . '
hc oth# hand, use of the student to population ratio as a
t,mf:,uxc of price biases the price- elasticity estimate -upwards ,}
(toward zcro). Thc;zﬁ§§b, it is reasonable to view the cocffi- .
tlent of BURDEN in eqguation (5. 4) as a lower bound of the
absolutc value of price elast1c1ty~

s IV. PRIVATE SCHOOL ENROLLMENT AND PUBLIC POLICY

» e A -

.
‘1

Zurrent proposals to equalize spending in. public schools
&Y<~:f’,chqs‘ communltles or t& provide systematic compensatory spendlng,
suggest any change 1n an 1nd1v1dual famlly [ optlon to -

T -

dards. If equalization in public schools reSults in an ewodus “"7*“=5f3

. ‘~“*’to—p ivate sghools of the children of wealthy* families, the
(e
N

L major goal’ of the equallzatlor~program w1ll be negated. This

I~ | .. seclion explores the relationship between publlc expendlture
PN

——

—.--and|private school cnroleegt.

Private school cnrollment has two effects.on public school

‘:::;1\\"“*-/ M
s expenditure. First, an 1ncrease in private: school enrollment

L lowers the groportlon of the gopulatlon with a direct interest.
T in maintaining high qualltj public schools, leading to a reduc-

tion in desired expcnditure. Second, an increase in private

£

n: ' school enrollment lowers the publlc school student to popula-

’ itlon ratlo - The' resultant fall in the per-capita tax price of
public® educatlon should lead to an increcase in public expendi-
ture per student. If the sepond effect is greater thqn_thc

. first, incrcach‘privatc school enrollment by the wealthy will

. . . DN
- . - €
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L hd "
school expcndlture. ) : . ) - % Loéd‘b N
Ny * * )‘

_determlned by dcmegraphlc characteristics of the populatlon. .t

. .
- ~

bcnc%it those remaining in public schools in absolute -terms- by

r: ising public cxpen41ture per student wlghout-incrcaslng

Lschool taxes, although it will also widen 1nequallty by increas-

ing the dispersion of individual expcndltureSa T ’

luthcr, privata school enrollment may itself be a
of public school cxpcndlturc.

function
"If expenditure in public
is an 1mporLanL determinant, of the percelvcd quality of

schools
cduca- .

tion, a reduction 1n public school expendlture may lead to

lnCreased enrollmcnt in private schools. . .
Equations (6) through (8) outline a simple model encompass1ng
“the interaction between private school enrollment+and public

EXPRST E (BURDEN,- PCPRIV, Xl)

PCPRIV

P (EXPRST, X,)

BURDEN = B(PCPRIV, PCSTUD)

é"E’\'P»RS',L‘ is public school cxpenditure per sLudcnt + BURDEN
public school studcnts per capita, PCPRIV the percent of students
in private schools, PCSTUD the ratio of all students to p0pula- _— K
tioh, and X, and x2 exogenous vectors of demand shift variables
in equations (6) and. (7), respectively. Some of the variables .
in X, are mean family income, percent of tax base oined by local
resldents,‘fedcral and state aid per student, and wealth per,

caplta. X, might include the proportion of Catholic famil;es, . =

the percent of extremely wealthy families, and the characterlstlcs
of most students in the public schools.

Table 7 presents ordlnary least squares estlmates of equatlor - :

(7). The percent of students in private schools seems to be R

]

Slncc most of the prlvatc school population in Massachusetts

Y
-




,attends parochlal schools, the percentiof Catholics in a
Q:L;v . town should be an important determlnant of total private -
j“ﬂrWA ‘ ;school enrollment Direct data on a religious breakdown :
S . of the ‘population was - unavaflable, so the percentage of : “:
o ZLhL population who are immigrants or flrst'generatlon
-w';'r pcoplo of lrlsh and Itallan descent was uscd as the proxy . _—
varrdble PCEATH: PCCATH has the expected posltlve sign
; o " "and is highly s1gn1f1cant “A second important source of
enrollment in prlvate schools. is ewtremely wealthy fami-
h‘~lles PCRICH tﬁe percentage of famllles earning at !ﬁ%st
$25,000 in 1969, was also found to be p051t1vely relaied , o
to prlvate school‘enrollment and s&gnlflcant. )

19

,f"p' . Tﬁe lateresting observatlon Bbott equatlons (7 1) through

-’ (7 3%, which are representatlve of many spec1f1catlons tested,
1s4that no ev1dence ex1sts 1nd1cat1ng an effect of EXPRST -
on. PCPRIV. Prlvate school enrollment appears unaf ected

by the level of spendlng in public schools. . However, pri- .
Lol o vate school enrollment is higher in’communities with more - L

i " famllles on welfare and_ w1th a lower average level of educa-

C tion in the- publlc schools. ThlS result is consrstent with { E

. an 1nterpretatlon ‘that prOSpeCtlve prlvate school users - o ¢
are concerntd about the quality of public schools, but are _
;not1Vated more by quality of the students in public

i;h 'w schoolé than by the amount of resource inputs. ’ : -

. . .
.- - . i . , . -

;%k‘_' . The coefficient of EXPRST in equations .(7.1) through L
[RRE (7:3) i's biaséd downwards if increased private school S -7
attendancc reduces desired public school attendance. How- .

»ever, estimation of equations (6), through (8) by two-

‘stage lcast squares yielded qualltatlvely s1mllar rcsults.
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e R X ‘ L . .

;“Tgb}c:], Private School Eurollmcnt.Equations

L R T
e ‘Dependent Variable:

. ’ ' Method : Ordxnary Least Squares »
L Fad

s

u | " Finctional-Form: Linear

T Al ¢qs. are weighted by size of town.

All cqs.
and Citics in Hassachusetts as the sampl

4

1§E statistics Are in parenthesis)

Pcrccnt of Students in Prxvate Séhools

use 130 Towns

Eq. (Os1): -

. -
- N ~

PCPRIV = 1,224 + 0.0001 EXPRST - 0.1000 MEDED

(6.88) (0. 71) (6. 81)

: + 1.7267 RLLILF + 0. 56717 LCRIEH + 0.66771 PCCAIH

. (. 47) (2.39) (3 75)
= 5513 F(s,iza) = 30.471
Eq. 7;2 : ‘ . |
- . PCPRIV = 1.303 + .0001 I:.‘(_[’RST ~ 0.1050 MEDED + 1.4250 RELIEF
o, (6.52) (0.64) - 6.65) ©(2.75).
\ M .
- h _ + 0.571646 PCRIC“ + 0. 66598 PCCAIH + 0 0000 NEGROS
' ‘ (2.40) . LG, 74) (0.87)
- . . R: = 5561 ¥(6,123) = 25.471
A T, i
. ) - i
’L( o 7.3): : ”'/,, ) & ~.
PCPRIV = 1.372 + 0 0000 EXPRST - 0 0899 MEDED + 1.3817 RhLILl
(6.79)  (0.46) (5.60) (3.09)
- "+ 1.4659 PCRICH + 0.70181 PLCAIH - 0.00002 MENINC
SR _(2.29) (3.93) (1.51) -
2 = 5595 F(6,123) = 26.037

° ’R. =

1
v
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'RLLILF the percentages (o} 4 ramllles on welfare, may

»

bea measure ‘of the number of students from extremely deprlved

homes in the publlc schools, whlle MEDED the average level,
of cducation of people over 25 may reflect the average -
intelligence ane motivation of the representatlve publlc_"

FOPN

school student. Bqguation (7.2) - 1nd1catcs that we]farc )
~itself, and not its correlation with the number of Ncgroes,-
is the important varlable, while equatlon (7.3) suggests-
€ﬁht the median education varlable is, 1mportant independent -
of its correlation w1th’mean fam}ly income.

In other words, equationsszil)“tﬁrough {7.3). suggest
that usage of private schools bv'families who. are motivated

primarily by- dlssatlsfactlon with the low level of expendi-
tures in the public schools 1s not a statlstlcally important

.,” -Phenomenon. This flndlng is conflrmed by analysis ‘of con-

sumer surplus from consumptlon of educatlon presented 1n

'section V It is shown that for plaus1ble values of prlcc "

and 1ncome elast1c1t1es of dentand, very few, famllles have

a high enough .income to make prlvate school attendance

worthwhile because of ‘insufficient publlc expenditures alone
Since private school enrollment is, not affected by

expenditures, it is simple to compare ‘the two effects of

exogenous shifts in PCPRIV on expenditures. The direct

elasticity of EXPRST with respect to PCPRIV is estimated *-.
" in equation (5.4) to be -0.0617. The indirect effect of -

 PCPRIV, through its effect on the price of education, is
the product of the elasticity of'EXPRST with respect to
BURDEN and the elasticity of BURDEN with respect to PCPRIV.
"The - former is estimated at -0. 3844 in equatlon (5.4); the
‘latter was estimated at -0¢1760 by estlmatlng the definitional
cquation (8). ‘The product of the two is 04067. Thus, it

P

~
B . .
- .




appears that the two effects of exogenous changes in pri-
vate school enrollment on’ public school per-pupil. -expen-
ditures cancel, each other out. Table 8 provides further
evidence that private school enrollment does not in total
arfecL pub]:c schoo] cxpcndlturc bv cstlmatlng the reduced
Form nquulnon for LchndiLurC from the systcm (6) through >
- (8). With the cxception of PCRICH, all of the exogenous
varlables in cquatlons (7.1) through (7. 3) whlch affcct

PCPRIV have no effect in the reduced .form equation for
expenditure. +

( i In conclusién, the evidence presented here cuggcsté
~ T " 7TTthat equalization plans which cause- ‘well-to-do families- toawmw_u~114-
‘leave the public schools Jare not llkely to have much effect A )
on per- pupll expenditure on the students left behknd In ‘
| addition, it appears llkely that changed methods of financing

schools are not llkely to cause much desertlon to pravate

. schools. The equatlons ‘do not yield any SOlld prcdlctaons

. . about attempts, through bus1ng and other moans, to promote

soc1al class 1ntegrat10n in publlc schools. °

. - "v-
® - - - . e
. » -

»

NN - V. WELFARE ANALYSIS OF PROPOSED SCHOOL: FINANCE PLANS

A. *Introduction

<

. ' In this section; some proposed reform plans are an;tyzed

using applied welfare economics. A bénefit -cost analy o}
the plans 1s performed from the v1ewp01nt of different towns. ' _
and income groups. It is assumed that the alternatlve to e

each plan considered is a simple foundation plan in which ‘the -
state pays to each community funds sufficient to provide a

“minimum~ level of education and finances the planwith a state-

- wide tax with an incidence proportional to mean family /f ‘
& . = 4 A

.




"Table 8.

v

n]l 130 ﬂown

. . /

Ré&duced Form Equation for
J Dependent Variable:
' 5 * .+ Method:
' '“'Funétional Form:

. IquaLlon is welghtcd by size of Town.

i

Sample includes
and- Cities in Massachusctts

- . (t-StatlSthS are in parenthesis)

EXPRST
Current Bxpendltures per Student, 1970~ 7l
Ordinary Least Squareés

Linear in Logarlthms -

[

“E<uation (8.1):

‘EXPRST = 0.8474 - 0.1509 PCRES +

0.4201 MENINC + 0.0745 FBLOCK T

_(2.64)

(2. 58)

,« T 0.0816 FunND 7 + 0.0843 TAXCAP + 0 0119 PCPRO

(0.51) _(3.00)
4 (1.90) v (2. 20‘)
e "+ 0.0705 MEDED + 0.0081 RE
(0.40) (0.28)
- 0.0057 PCCATH - 0.37546 PCSTUD
(0 38) (6.13)
R2 = .7199  F(11,118)

(0.66)

LIEF % 0.0860 PCRICH

27.576

(2.25)

B T IC T V S,
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incqme.‘- Thé state subsidy in the foundation plan is seFl
equal 'to.the cugfent minimui per-pupil expenditure in .
Mégsachusétts. fThé éosts-to the income group or town of
cach plan is éimply Ehg additional taxes plus’change in
net rdunQAtjdﬂ plan sunsidy associated with the plan.

Bdnefits of cducational expénditure can in principle be

estimated by trying.to enumerate the specific benefits ,

"received from educdtional exbenditure, quantifying -them

v t
and relating-incremental benefits statistically to incre-

. mental educational expenditure. ~ Unfortunately, currcht

knovledge does not permit g good‘estimate'of benefits in
this fashion. The only studies which relate expenditure

12

‘to school 6utputs use reading and mathématiéélatest scores
and dfopout‘ratQS as"measﬁres‘of :output.2 Consumption
'benéfits, either in the immediate pleasure of éttending a
better school, or in future enjoyment of life made possible
by ;ncreaséa learning are omitted. Further, translation of

incremental gains in test scores to.incremental gains in

lifetime income, i.e., measuring the monegary value of a

.

Y

. ) +
“te “ )

lMany state foundation plans operate in a Hifferent nanner.
The state sets the minimum-expenditure ‘level and localities
receive the Mifference between that amount and the amount which
can be raised with local tax ratc X. X is the rate which,
when applied to the wealth of the richest community; produces
the foundatign level of expenditures. .If the statewide reve-
nues are raised by a ﬁ;oﬁo%tional tax on wealth per student,
the incidence of the two plans is the same. However, if state-
wide taxes are proportional to mean family income the form of
the foundation plan assumed here_is more favorable to commun-
ities with a low-ratié of wealth per student to mean family
income. Specifically, the form of the foundation.plan assumed
herc is less disadvantageous to big cities than the alternative.

?gee, for example, Coleman ggzgl. (1266), Katzman (1967),.
Burkhead et al. (1967) and Bowles (1970).

.
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test score increment, is not fgasibie with pgesént knowledge. '}
Therefore, direct-enumeration'and quantification of benefits _ -
is not done. Instead, bénefits are.measured by assuming that
consumers of educational, services éorrectly evaluate the *

individual benefits to themselves, and that the current system{

ol decentralized school finance enables most consumers to

realize their preferences. Benefits are what the.buyers per-
ceive them to be. ) )
The assumptions made above require that local finance Gf

education leads to the optimal.amoung,of expenditure. It is

<

assumed that external benefits of education. apply only to the
minimum spending level which is provided by the foundation -
plan.? .' ’

 Two general types of aid plans are analyzed. 1In Plan 1,

the state provides all funding, with local or individual supple-

" .ments to the state subsidy not permitted. The benefits of

Plan 1 are pictured in Fiqures 4a and 4b. ‘

In ?igures 4a and'4b, ?rice is the local residents' sharg
of expenditure per student, Eg is expenditure per student under
stdpe financing, Eo'is local expenditure under local financing,
assuming no outside subsidies, MVs is the marginal evaluation
of expenditure at spending level E; and DD is the demand curve
for .educational expenditure. The total benefit of the state

program is the dollar reduction in local costs’plus the increased

'Grubb (1971) estimates benefits from elementary and sccondary
schooling for different income groups by relating years of educa-
tion to income and adjusting for drop-out rates for pupils from
different social classes. Hdwever, Grubb's estimates only measure:-.
total benefits of educational expenditure; they provide no infor- .
maticn-on incremental bencfits related to incremental expenditures.

My assumption that external benecfits apply only to a minimum °
spending level is also used by Pauly (1967) and Feldstein (1973).
If all increments of cxpenditure have spillover effects, then a

system of local finance will lead to too low a level cf expendi-
ture. : :

. .
-
Al L] .
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(decreased) consumer surplus resulting from the increased. (decreused)
expendlture per student. Note that the benefit in Figure 4b can be

negative ifsthe value of consumer surplus loss exceeds the dlrect
value of state assumption of local costs. If the benefit in
\Plgure 4b is negative, the locallty or individual would e better-off
Financing oducal ion Ly lL',e]f In other words, a negative Value of
. - “anCflL 1f the program 1s viewed as public financing for 1nd1v1duals
g is_equivalent to a° 51tuat10n in which the 1nd1v1dual would be w1lllng

to sacrifice the public subsidy and purchase the same type of educa-

ﬁgﬂ. tion in the private market, _ . T - 4
e In Plan 2, the state sub51dlzes educatlon by sharing the ‘
» costs with individuals and or towns. The state plan is equlvalcnt
to a price reduction. Figure 5 depicts the measurement of benefits
‘ Un(lcr_ Pi’a—ﬁ 2" ~ — ; - ) ) A C NG Shdm b
Pribe . S
'b ~
Figure 5
:.—\ e *::-M." - *
P=1 B \
| - )
p=-(1-11) | A I o - <
P ) .
3 ¢
- @ ”
o ‘ - ’ . $€
0 . B, By Expenditure Per Student
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.BENEFIT = ABCF + CFll = (OBCE

¢ ~ OAFE,) +x(CE0ElH~--E0FHEl) .o
" . . » . El -
= OBCE, - OAHEl + CE4EH = E, - (l-M)El + f P(E)AE - (10)
_ ) E, ,

K

— . o S S . .
In Figqure 5, OB -is the unsubsidized price, while OA
is the price after the matching subsidy. The subsidy leads
‘ to an increase in expenditure from EO to El The beneflt
* R 1s the 1ncrease in the area between ‘the demand‘ curve. and
locally assumed costs, which is the sum of the product of Lo
the per-unlt subsxdy times the orng;;;ﬁexpendlture p? - .
the consumers" marginal net benefit M incremental . end- '
ing. Note that the area CGH represents the dlfference between
total aid expenditure of the state and the percelved beneflt
.r' in eguivalent 'Inmrnqnm dollaxrs,- u{;ercei_uedwbywthe»}ec Jeyets tys
Costs of both types of plans for each locallty are- cal—

culated by summing the pro;ected increases in state’ aid over

-~‘

all communities, and then apportioning the share of costs -
in proportion to the relative mean income and relative student
. to populatlon ratio of eaci community. . _ . «ff;‘
"All the plans cons1dered ,are composed of either lump-sum
_grants or price changes, or Cﬂmblnatlons of the two.. A lump- :
sum grant, which can be added to by the locality, is treated,
along with its accomvanied change in tax llablllty as a change
in net income, and the expenditure change projected from the ’
estimated income elasticity.
A numher of assumptions made here bias the results in
favor of the reform plans, espec1aLly those that promote more
\ school spending. First, it is assumed that changes” in financing
' arrangements do not affect the unit costs of education. If

the tecacher supply schedule _.s upward sloping,! if centralization

'Moynihan (1972) argues that the primary effect of reform
of school finance will be to raise teachers' salaries. Moyni-
han's argument implicitly assumes that the supply of teachers
is totally inelastie. However, Bean (1973) has shown that R
teacher supply is qute responsive to wage rate change.




- of finance serves as an imbetus to future teacher unioniza-
tion,_or if increased state control reduces productive effi- . :
ciency, the unit costs of quality education may rise. Second, -

' no account is- taken of the excess burden of taxation resul-
ting from the increase in stato-taxes._ Finally,'assuming
p»uPanibnuL tncidence of state taxoé probably exaggerates

the redistributive effect in favor of the poor.

\
< .
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B. Definition of Groups,

MObility Assumptions and Reform Plans

Plaiie i

Changes in financial arrangements for funding cducition
will affect both the spending behavior of currently consti-
R tuted\communities ‘and, through changes in residential location,

the composition of communities. A full model of the .urban

economy is required to explain the precise interaction between

. school, expenditure and locational chOice. This paper will v .

‘ explore the\inCidence of reform plans under two alternative N
mobility assumptions. T

. _ stgmgtién Ii{ There is perfect mobility for all

individuals. Location ‘is influenced only by school expenditure

and hous1ng costs. Therefore, the price of education is the

same tor everyone. The only méasures of ability to pay for

¢ducation are average family income and family size. As a

-

first approximation, it is assumed that family sizé is indepen-
dent of income. All school aid plans use income, rather’ than

) __community wealth per student as the measure of ability to pay
' The base plan, to.which refonm plans arc to be compared is
a tuitidn voucher plan under which all indiViduals rcccive.an,
amount per child equal to the 1969-70 expenditure of the TN

. lowest-spending community in Massachusetts, and are free to y

»
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supplement the voucher with thelr personal funds to purchase

aboye-ninimum quallty educat1on.. It.dis assumed that income

!
u level is the only source of variation inh.desifed expcndlture‘ | -

1 on educat:on. Usihg alternative assumptlons alzout the - magni-
tude of lncomt and prlce elastlbltles, and settlng the expen-
diture ol lh« Jucan xncomc famlly equal *to the’average eéduca-
tional expenditure per pupil in the state, des1red expendi-
.ture, in the absence of"’ sub51dlzed‘0r1ces, is progected for\

o all 1ncome groups. Beneflts and costs for" several proposed A

- . ~ programs are then caLculated for all income groups, ranging T

=~ .- from mean family income of $500 .to $50, 000 at 1ntervals of .. -7

-

$500. | : :
’ b T

Assumption 'II:  All characterlstlcs of‘communltles will MR
be uﬁ%ffectcd by ‘introduction of reform plans for school '
- ) spending. ‘Therefore, desired eXDendlture without reform
ﬁ“ is determinzd in part by current price differences among
communltles All school 'aid reform plans use equalized
wealth per publlc “school pupil as the measure of ablllty to
pay, with the. exceptlon of the Massabhusetts plan which uses
_equallzcd~wealth per school atténding child. The price of
educatlon in each community is projected from equablon (5.4).
. Statt qxpendlture, in the base foundatlon pran, is set at 'f
‘ the minimum level for the year 1970- 7l Actmal’ expend1turc
. for education in 1970-71 is assumed to be the desired _ T
- expenditure for educatlon for each communlty in the .
absence of a price subsldy from the State. _Benefits and
costs for the proposed programs are then estimated for
all towns? Net gains from the programs (benefits mlnus

costs) .are then regrédssed on community characteristics
€§ to examine ‘the differential impact of the programs by

“income level ard degree of urbanlzatlon.




Thé,fo;lqwing sﬁ%cific refiorm plans are considered:
Plan la:’ The State, assumes all costs of public educa-
A ) . * ’ “\ » 3 ’ » -

tion. °‘Any community {(family) ‘must sacrifice the entire
state %qbsidy in order to'purchase mpre.ﬁxpensfve education.

Expenditure 'is set at the current average level of expendi-
“lure per pupil,

-.Blan lb: Plan 1lb is the same a% Plan la, except. that

expenditure is set at the level of the highest~-spending town.

s .

»

) P;an 2a: Plan 2a is a version of the power-equalizing

_ élén suggested by Cbon%, Clune and Sugarmaﬁ. State. aid to
localities is gﬂzen so that the price of education faced bf
each locality (indididual)'ié proportional to the relevant
'ansure of ability to péy_(g = kA).! 1If E is expendituré,.
and_S is state aid, then:»

(E - S)/E = kA L : (10)

. -

* Rearranging, state aid can be expressed gs:

S = (1. - KA)E )} (11}

If A is average. ability to pay (average income or
average wealth per student), (11) can be rewritten as:

<

/s = (1 -"k;A/A)E R (12)-,

The value of kl determines the overall subsidy to local
‘spénding. The greater kl, the higher the price faced by all
localities (individuals). If kl is-equal to cne, the average

locality receivds no aid, while poorer localities receive a
. ' * & .
state subsidy and wealthier localities pay an excise tax on
'Feldstein (1973) shows that the concept of wealth-neutrality,
i.e., no corrclation between wealth and expenditure, is realized
hy a power-cqualizing plan ‘only if the wealth clasticity of
admand is equal to the price elasticity of demand.

.
r
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education. The problem with an exc1se tax on education. R
“for local communltles is that it would encourage indivi- -
duals to usec private schools and make it advantageous
for the locality to‘reduce to a minimum expenditure on-public
. education. While*it would be poss1ble to purchase resources
at cost in private schools, resources in public schools would
be Laded.  cIn practice, many states Mth pcrcanagelﬁqtdllza-
tion plans circumvent this problem by imposing a lower lln1t ’
on the matching rate inplied by ‘equation (12). ThlS practlce
negates the principle of power equallzlng ‘
" For Plan 2a, the hlghest feas;ble value of kl i1s chosen. *
The value of kl is chosen so that pUbllC scho8ls WLll not’
be more costly to users than private schools using equal

resources in any.communlty. Details of calculation of the -

’

- t

highest feasible vilue of kl are given in Sections and D. :{
’ Plan 2b: Plan 2b differs from Plan 2a in the ch@ice® of.
1 ’.. ’ . \:
the value of kl In Plan 2b, kl-l§ set equal to Fnax’ . N
~ where A~ is equal to the value of the ability ’3ay index L

i in the community with ‘the highest mean 1ncome or 11th. per: . ;_‘

- student, ‘dependlng on which of these twa measures is chosen L e
, . * as the measure of ability to pay. This cho;ce of'kl makes e

) - the prlce of educatlon equal to unity in the communlty w1th ; -":

, the'greatest ablllty to pay, and proportlonately less than
- one in communities. with proportlonately less ability.

Plan 3: Plan 3 1s the current Massachusetts state ald a
plan. 1t is assumed that the plan is fully funded over. a . E
long period of time, so that localltles\Jlnd1v1auals) are . (//
aware of the prlces they face. Under the‘plan, state-aid.is '

. equal to: - : T ) 2 g
) " s=mE, m=.e5a/, .0 v (3
A . ¥

!Coons, Clune and Sugarman (1970) describe th& an 1-'
equalizing effect of the lower-lim#t on state &ldkln the
Rhode Island percentage equallzatlon formula

Ny . .::ﬁ“ & .
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w”""”’sls descrlbed in. Parts A and B, for-all of the plans,

“in the-state.

[

"stltutlng mean expenditure and

. N Sl ~ @ \ ) * . N . 3
subéeot to the constraints: . ' : :” . - .
. 15 < m <085 s (14)
Cand .. ‘“ ' . o S
‘»Qbmﬁﬂ< S < 1.10mB \ (lSl. |

-
.

o© where B is average (reimbursable) per- pupil expenditure

' $ .
- Projection of optlmal expenditure for 1nd1v1duals and - ..
localltles in response to the plan is compllcated and is
ehplalncd in detall ih sections C and D. ) o
Beneflts and Costs of Reform Plans
Assumlng Perfect MOblllLy o

C.

©

This sectlon shows the results of the benefit-cost analy-

under

the assumptlon of perfect moblllty The methodology used is

described - and the results presented separately for each plan.

Plan 1: Desired expenditure for each income group is .
estlmated by the equation: , . ; .
..‘ - C . ‘ .
Bd = aY“ (16)
. where d is des1red expendlture per student Y lS mean

family 1néGmev and a, and c are constants. Calculatlons are
performed for\values of C, the income elast1c1ty of derand, ~ N

of 0.4, 0.6, a¥d 1.0. The constant "a" is estimated by sub- °

mean family income into equa- .
tion (1l6).

a dollar of resource inputs is

This gives des1red‘expenditure:when the'price‘of :

one dollar. * -

To cstimate benefits, the equation E = an € is solved

"for P, Lht price of an expenditure, to obtain the dollar value

.




-

. to consumers of an additional dollar spent on e@dcatlon

as a function of- expenditure. . : ¢

N

o P = a~l/by=c/bl/b

- e

"Calculations are performed for values of b, the price
UldULlLlLy ol dnmand, of -0.2, -0.4, -0.6, and ~1.0. The

(17)

two hlgher estlmates of prlce elasticity represent the range
of Feldstein'’ sg(l973) estlmates, ‘and are .included to test
the sensitivity of the results presented here-to reasonable

variations in_ assumed parameters. Then, benefit is estimated
by- the formula:

N - - N - / ’ -
BEN = E, + / a 1/Py~c/bpl/b,. " (18)

\

St \\\\ In calculatlons for Plan la, ES is the average per- pupll
expendlture in the scate. 1In calculatlons for Plan 1b, E ‘is

the per-pypi. expendlture in Weston, the wealthiest town.
Costs arec estimated by the formula:

‘ "COST = (Y/¥) Eg + E (1= Y/7) " (19)

' where Y is mean family income in the state, and E min is
"y the expenditure of the poorest town. Thus, costs consist of
f } the sum of the tax liability required to pay .for the, statewide
. ' funding and the net:i6§s (gain) incurred by the elimination
of the foundation progran. .
Tables 9 and 10 show. berefits, costs, .and net gains for
N ,' ~ both Plans la and 1b, using the best estimates of the price -
' . and income e‘asticities from Part II. Tables 11 and 12 show
' "benefits, costs and net gains u91ng a lower bound on the

income clast icity and an upper bound.on the price el.sticity.

- [

Plan 2n: Before estimating benefits for Plan 2a, it is
on 2a h ,

ﬁgyecessary to choose the highest feasiblervalue of ky. ‘Then,
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-Table 9. Benefits a.. Costs, Plan la

State Expenditures per Pupil

Price Elasticity = -0.4

i

.

924.34

, L Income.ElasLicit§ =0.6-
Disired ‘
Income Spending Benefit Cost _Net Gain
3,000 387.95 I ;76.26' 564.84 - - 88.58
5,606 527.09 727.17 718.06 9.11
7,000 645.01 © 824,36 771.29 53.07
9,000 749.48 88%.55 824.51 60.04
- 10,000 798.92 903. 56 851.13 52.43
- 11,000 845.54 916:15 87774 38.41
12,000 897 .28 - 922.87 904,35 18252
13,000 935...3 92418 " 930.97 - 6.7
- 14,000 977.65 920.46 957.58 - 371127
‘ ) 15,060 1018.97 ‘ 912.03 984.19 - :72.17
j' 16,000 1059.20 899.16 - - 1010.80 - 111.65
/ 18,000 1136.76 861.05. 1064 .03 - 202.98
/ 20,000 1210.94 807.72 1117.26 -.309.53
T 22,000 1282.21 340.46 1170.48 - 430.02
26,000 11417.39 568.06 1276.93 - 7oé.ay
'30,009 1544 .46 350.25 1383.38 -1033.13
46,000 1835.46 - 364.78" 1649.51 -1649.51"
T 50,000 2098.39 -1287.63 1915.64 -1915.64"
~ ,*th fain camnot cexceed cost, since individuals have option of

14

purchasing private education.

N »
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- Table 10. Benefits and Costs, Plan 1b

State Expenditures per Pupil = 1477.00

I

Price Elasticity = -0.4 i
' - ‘ . Income Elasticity = 0.6
B Desirved a N
© L Jncowe spending Benefit Cost Ket Gain
3,000 ' 388.0 611.3 _ 794.9 - 183.1
. 5,000 ©527.1 803.6 934.8 - 131.2°
7,000 645.0 | 950. 9 1074.7 - 123.8
9,000 750.0 1069.1 1214.6 - 145.5
10,000 “ 798.9 . 1119.7 . 1284.6 - 164.9 |
11,000 845.9 1165.5 13545 - 189.1
12,000 891.3 - 1206.9 14245 - 217.5
13,000 935, - 1244.5 ) 1694 .4 - 249.¢
16,000 977.6 C Larsa 1564 .4 - 286.¢
15,000 1019.0 1309.0 1634.3 - 325.3
16,000 1059.2 1336.5- 1704.3 - 367.8
18,000 1136.8 1382.9 18442 - 461.3
) 20,000 1210.9 1418.9 | 19841 - 565.2
i 22,000 1262.2 1465.6 21240 - 678.4
26,000 14617.4 14740 | 24038 - 929.8
30,000 15645 1473.1 2683.7 -1210.5
40,000 1835.4 13640 3383.2 -2019.2
50,006 2098.4 1128.4 4082.8 " =2954.4
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Table -11.

Benefits and Costs, Plan la o

State Expenditures per Pupil = 924,34

PricErElasticity = -1.0

Income El%sticity = 0.4

L

i besired
locome Spending
3,000 518.16
5,000 635.63
\ 7,000 727.20
9,000 804 .10

10,000 838.71 -
11,000 §71.31
12,000 902.17
13,000 93135,
14,000 " 959,54
15,000 986.39
16,000 -1012.19
18,000 ' 1061.02 -
20,000 1106.69
22,000 1149.70

) 56,000 ' 1229.15
~30,000 1301.55
40,000 1460.29
50,000 1596 . 62

B

- e’
\\:‘

a,
Benefit

Cost et Gain

818.07. 664 .84 153.23
873.65 718.06 155.58
901,64 771.29 130.35

" . 916.16 824,51 91.64
1 920.25 851.13 69.12
922,79 877.74 45.05

QT 924,07 904 .35 19.72
924.31 930.97 - 6.(5
9é;.68 957.58 - 33.50
922.30 984.19 - 61.89
920.29 1010.80 - 90.51
914.70 1064 .03 - 149.33
907.43 1117.26 - 209.82
898.86 1170.48 - 271.62
878.84 1276 .93 - 398.09
856.12 - 1383.38 - 527.27
792.49 1649.51 - 857.03
723.96 1915.64 -1191.68
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A ) Table 12. Benefits and Costs; Plan 1lb | v,
B . . State Expcndit:xres per Pupil = 1477.00 N
Lo Price Elasticity = -1.0 )
‘ ) Income Elasticity = 0.4
) T Desired . .
Incoume Spending Benefit - Cost . HMet Gain
3,000 518.2 1060.9 . . 79.9 266.1 ”
5,000 635.6 1171.6 934.8 . - 236.8
7,000 212 - 1242,5 1074.7 167.8 o
T 9,000 804.1 1293.0 1214.6 78.4 o
10,000 " 838.7 1313.3 1284.6 - .28.8
Ji,ooo 871:3 1331.2 1354.5 . 23.3
12,000 902.2 1346.9 1424.5 - 77.6 T
13,000 9315 1360.9 1494 .4 \ -133.5
114,000 959,5 1373.4 - 1564 .4 - 191.0
15,000 986 .4 1384.6 - 1634.3 - 49,7 /
16,000 1012.2 1394.7 -1704 .3 - 309.6 j
18,000 1061.0 TIGTZ.0 T - 1844.2 - 432.2 o
. . —
20,000 1106.7 1426.1 1984.1 = 558.0
22,000 1149.7 1437.7 . + 2124.0 - 686.3 . .
26,000 - 1229.1 . 1454.9 ¢ 2403.8 - 948.9
30,000 1301.6 1466.1 26837 -1217.5
40,000 . 1460.3 . 1476.9 33832 -1906.3
50,000 1596.6 16723 4082 .8 -2610.5
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having sect the price schedule, it is necessary to project

. changes in expenditureﬂfor all income groups, using the

e

estimated parameters of the demand for education equation.

. The value of k, for Town i that makes price equal to
one is Y/Y, since price is equal to kL‘Y/Y. liowever, k,
may be greator than Y/Y, without inducing a shift to private
zﬁchools, for two rcasons:
N ‘l) The ratio of students to population is greater among
‘the fraction of the population using elementary and secondary
schooling than among the population as a whole;

2) Property taxes used to pay for public services are

- deductible from federal income taxes. Expenditure on private

‘;cﬁboling is not tax deductibié.
, Assuming .that the ‘ratio of school age children to people

in families divided by the ratio of public school children

to population is the appropriate measure of the relative gains

to parents of public financing, and using as an estimate of

. tax deduction for each income bracket the marginal tax rate

for a family of four using the standard deduction, a crude
estimate of the maximum permissible kl for each town was cal-
culated by the formula:

ky = (RPRIV/RPUB) (1/(1-MARTAX)) (Y¥/Y) (20)

RPRIV is the ratio of school age children to people

" in families, RPUB is the ratio of public school students to

population,-and MARTAX is the assumed marginal tax bracket
applying to the family income level in question. Assuming no
demogréphic differences among income classes, a value of k

1
was then calculated for the income level corresponding to

every town. The minimum of the maximum possible ki's was then

used in the price variable for Plan 2a.
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-~~~ Pldn 2b: In Plan 2b, k, is simply the ratio of the
,Income in the richest town to state income.

Expenditure will chango as a result of Plan 2a because
of bolh pricc and Jncomc cffects. 'The individual's anomc
will be alLor05 both by the subsidy and by the correspondlng
Lax chungc The tax change itself is a function of 1ﬂd1v1-"
duals' expenditure responses. For the representative town,
the resulting cxpendlture equation can be written: \

E = aPP(v- (1-p)E)© _ (21)
where (1-P) is the state matching rate on expendlﬁurc.
The expenditure for the representative town under Plans 2a
and 2b were estimated by nonlinear methods. Then, E was: ical-
Culated for all individual income levels with the tax lﬁa-
bility at each income level equal to the average tax level
multiplied by the ratio of income to mean state income. Using

the resulting expenditure predictions, benefit is calculated
by

Ey
BEN = E) - E;P + [ a~1/Py=c/bp=1/b,p (22)
. EO
while cost is equal to: .
COST = (Y/Y) {(1-P)E) + Emin(l - (Y/y)) (23)

Tables 13 through 16 show gains and losses by income
class for Plans 2a and 2b.

1

Plan 3: Plan 3, the Massachusetts law, is considerably
more complicated.! Projection of expenditure with a simple
logarithmic demand curve is outlined below.

'A more detailed description of the Massachusctts Plan is
found in Daniere (1969).
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Table 13. Benefits and Costs, Plan 2a
Price = 0.8433 Y/Y
Price Elaéticity = ~0.4

Income Elasticity = 0.6

2 -

A

3 ¥

Income Mgh Bewefit (;o:; t Net Gain
3., 000 73,5 401.6 483.6 - - 82.0
5,000 814.6 426.2 416.0 10.2
7,000 871.3 YT TR A Y 49,4
9,000 T 916.2 334.3 ©280.7 53.6

’ 19,060 935.8 ‘ 292.5 . 246.9 45.6

11, 000 953.8 . 2650 213.1 31.8

12,000 ©970.5 192.3 179.3 C13.0

13,000 986.2 135.0 4.5 - 10.¢

14,000 1000.9 73.5 111.7 - 38.2

15,000 *1014.8 8.1 - 77.9 - 69.9

16,000 10280 - 6.0 44,1 - 105.1

'15;635' T 1052.5 - 209.0 - 23.5 - 185,5

20,000 1074.9 - 368.9 - 91.1 - 277.7

22,000,  1095.6 -'539.3 - 158.7 - 380.6

26,000  1132.8 - 908.1 - 294.0 - 614.1-

30,000 1165.7 - -13q9.6 -'429.2 - 879.8

40,000 12347, -2425.0 7672 -1657.8

50,000 12911 ~3670.7 -1105.3 ~2565.4
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Table 14.

Price = Y/Y

max

Price Elasticity = -0.4

:Income Elasticity = 0.6

Benefits and Costs, Plan 2b

lucome

3,000
5,000
7,000

9,000

10,000 °

11,000
12,000
13,000
14,000
15,000
16,000
118,000
20,000

22,000

26,000

30,000

40,000 -

50,000

1050.
1123.
1181.
1207.
1230.
1251,
1272,
1291,
1599,
1326.
1357.
1386.
1413.
1461.
1503.
1592.

1665.

Spending
948.

7

8

4

.486.
582.
631.
650.
651.
647.
639.
626.
6l1.
592,
570.

517,
455,

385.

221

32.

60

Benefit

2

5

7

3

.8

6

- 530.4

-1194.2

’
Y

&

Cost

621.6

-646.1

670.5

694.9

707.1+

719.4
731.6

743.8

756.0

768.2
780.4
804 .9
829.3
853.7
902.6

951.4

1073.6

1195.7

~1603.

135,

63

38.
44,
55.
71.
92.
117.¢
145,
176.
210.
287.
373.
468.
680.

918.

1-238Y.

Net Gain

4

.6

9




Table 15. Benefits and Costs, Plan 2a S
. Price = 0:8433 Y/¥ .
Price Elasticity = -1.0

Income Elasticity = 0.4

Incomn Spunding Benefit Cost Net Gain
3,000 2597.5 838.1 487.6 350.5
5,000 1941.8 703.4 622.6 280.8
7,000 N 1562.3 560.0 357.6 /; 202.4
9,000 1343.7 417.2 292.7 126.5

10,000, 1261.3 ' 346.8 ‘ 260.2 186.6

11,000 1191.2 277.2 '227.7 49.5

'12,0004 1130.6 ' 208.5 195.2 ; 13.§

13,000 1077.6 - 140.7 162.7 - - 22.0

'14,000 1030.8 ©o73.9 130.3 - 56.4

15,000 989.0 7.9 97 % ' - 89.9

16,000 951.4 - 57.2 .65.3 ; -122.6

18,000 ) 886.5 . - 185.0 0.3 -185.3

20,000 832.2 - 309.5 - 64.6 -244.9

. 22,000 785.9 - 431.2 ~"129.6 -301.6

26,000 711.9 - 666.3 - 259.5° ~406.8

30,000 652.5 - 891.8 - 389.4 -502.4

40,000 569.0 -1420.6 - 714.2 -706.4

50,000 480.2 : -1909.5 . -1039.1  -870.5

s
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Table 16.

Bewefits and Costs, Plan'2b

Plice .= Y/Y

Price Elasticity = -1.0

Incomé.ﬁlasticity = 0.4

max

I ncome

3,000
5,000
7,000
9,000
10,000
11,000
12,000
13,000

-14,000

15,000

16,000
18,060
20,000
22,000
26,000
30,000
40,000

50,000

Sponding
5087.
3744,
3059.
2631,
2470.

2333,

2214

2110.
2018.
1936.
1863.
1736.
1629.
1539.
1392,
1277.
1075.

940.

3.

3

N4

(¥, ]

v

lenelfit
1204,
1152,

1074.

. 985

939.
893.
846.
799.
752,
705.
658.

éz.~fbs.

473,

A 381.
202,

28.

-388.

-780.

62

5

9

3.
.8

9

1157 .4
1209.1
1261.1
1313.1 }

1365.1

. 1417.1

1521.1

1625.1

1729.2

. 1937.2 X

2145.2
2665.3 -

3185.3

het Gain

463.5

307.8

- 362.6,

- 461.¢

"= 560.7
- 659.7

- 758.6

-1152.1

-1347.3 -

-1734.2

-2116.6

-3053.3

©-3965.8




"is 1.0,

' the demand curve. . - L . :

For each income group under Plan 3, thc prite ef‘an - ]
c\nondlturdzls equdal to 0.65 Y/Y, subject to the rcstrlctlon ' )
that price cannot be greater than .85 or less .than 2). .
‘Let Pl'dcnotc the price facing ‘an’ 1nd1v1dual who is rece1V1ng—
the marginal subsidy. All 1nd1v1duals opcndlng at least ) )
20 percent. of average expenditure and lcss than 110 pcrcan ' o

will Lacce malglnal price Pi' For others, the’ marglnal price

Bene® .ts under thé plan Were compuLed on the assumptlon
that the society consists of" groups G&f 1nd1v3duals, with the,>

mean income in each group corresponding Lo the” mean income of

a town in the sample. Average expendlturc is 1n1t1ally set
to be equal to prOJccted avcrage expendltuze in the absence
of the plan. 1 Then, progected expcndlture is computed for

- o .- -
cach qroup at prlces Pl' correspondlng to that group and PO, .

where P cquals one. Letting EPO and EEl represent e&péndi;

' tures, correSpondlng to PO and P, respectively, the expenditure

proncctlons .depend on both EPO andiggl., ° .« _
Case 1: EP, is greatcr than or cqual to 1.10E. The ', ‘.
-group will spend more, than l 10E even thhout the subs1dy -

Spending is unafchted ‘by the’ subs1dy E EP,. « N

0 s T
Case 2 EPO_is'less than 1.10E but greater than oxr
equal to .80E. - " - - " ) ’

a) If EP, is less than 1. lOE E'- EP,. . Tﬁe_

subs1dy 1ncrqases expenditures from~EP0 to,LPl, moving along °

b) If EP, is-equalrgp or greate; thdn}l 108, 7. -
E = 1.10E. Desired expenditures at the subsidized prlcc
exceed 1. LOE‘ But- addlLlonal .expenditures bcyond 1.10E€ arec
not. mat.ched by -the state. Since the mnxgxnal value of an
incremertal dollar on education at 1.10E 1s lcss thHan one,

spending w111 equal l 10E. ‘ oL ’




e

Case Q:'_EPO is less than . 80E.

N &) If EP, is less than .80E, E = EP,. Even’
) w1Lh ‘a lower prlce, expenditures won't be stimulated. Since
o

the ]ump sum’ subsiiy on 80 percent of the state average is

. recejved whatever he group spends, the sub51dy program will
not aller expenditures, - °° - >
ab) EPy is equal to or greater than .80F.
Case 3b is depicted in' Flgurc 6 . .
’ . Pr%pc ) co - .a . . . 1/f$
)
& - /

— t— — — -

~*

r. -
|
|
|

, .' EXxpenditure Per Student
In Figure 6, DD i's the marginal evaluation curve for

educational expenditure. The marginal price facing consumers

is qlvcn by the discontinuous set of lines P,.A, BJ,

shift in COHSUNLL expenditure from LPO to LP

results in a
loss Jn consumer surplus cqual to area I,

Lho amounL by whlch
pnlce exceeds marginal evaluaLlon to the left of Lhe marginal

0 and KL, A




L}

., optimum cxpenditure is equal to 1.10E.

-

~ '
. .

»

price change, and a gain equal to area II, the amount by

-which marginal cvaluation exceeds the subsidized marginal

“prire to the richt of .80E.. If area TI (triangle BFH)

exceeds arca I (trianglc AGF) , utility is maximized at

. oxpendeurc level EPy s if not, the optimum expenditure is

EPO.A NolLe that if LPl lies to the right+of 1.10E, then -

After estimating’expenditure for each groun, the
corresponding state subsidies .are cemputed. Then, average
expenditure ‘and average subsidy per student are computed '
by taking a weighted average of all the groups. The averagé““
“subsidy per student is used to compute the tax liability
for all groups, while the average expendlture is used to com-.
pute. a new" set of‘expendlture aid limits. . Using . the new .. '
values of dleposable inceme and expendlture llmits, pro-
Jected'expendlture is then. recomputed for every group. The
results~of the 20th iteration appear in the Tables.

-

Tablcs 17 and 18 show galnbaand losses for each income

groug for Plan 3+ - .. v N

P e

Tablcs 9 thxough '18 show mlxed'results for the dlfferent
plans. Using the best e‘ast1c1ty dssumptlons obtained iA

Part II, both statewide flnanc1ng‘(varlant la) and power-
equalizing (variant 2a)‘redistribﬁte income to the lover- '
middle part of the income distributidh. (Tpe mean incame in

the sampig.,is 12,751.) Statew1de flnanc1ng has no effect

on the mcan citizen? s flscal p051t10n._ Below -average 1ncome

,1nd1v1duals gain by having the upperamlddle groups ShdLL in

kthe finanging of their schqgls. Losses to:the upper-income

qroﬁp exceed gains Lo thc\lowcr groups, but ultlmatc judg- .

ment deQﬂdS on the relative veights the rcader wishes to.
place on gains and losses for dlffcxont\qroups 1t-is con- -

ceitable that statewide financing would be found ﬁtefenablc:‘

n
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Table 17. Benefits and Costs, Plan 3

Lo e X ' Price Elasticity = -0.4
Y, Inc.omc Elasticity. - b.6 . .. )
. i} . - @ .
dncome Spending Benefit Cost Net Gain
9,032 1037.9 488.3 .- 454.4 33,9
S10,191 1056.3 , bbb 6 437.6 7.0
11,005 " 1068.7 414.8. - AZS.S ' -
. 12,012 1083 .2 378.2 | 11.3 - 33.1
13,059 - 1097.6 336.7 396.1 - 5.4
14,004 1110.0 295.9 382.5 - - 86.5
15,038 1123.0-  248.0 [ 361.5 -119.5
16,389 1139.1 180.6 | 348.0 . -167.3
17,133« 1161.0 168.4 337.2 -168.8
18,112 1194.8 T 174.3 323.0 -148.7- g
19,221 ' 119.8 ° 178.4 1 307.0 1286
21,563 1249.4 179.2 T 2734 - 939
. 22,938 . 1296.2 179.2 \ 253.2. - 7/.0
23,371 ‘ 1310.7 179.2 247.0 - 77.8
f 30,963 1549.9 o 119.2 137.2 2.0
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Table 18. Benefits and Costs, Plan 3

Price Elasticity = =1.0 .
Income Elasticity = 0.4

-

Income Spending Benefit Cost - Net Gain
9 032 1516. 666.0  555.7 110.3
10,191 1516.5 587.3 552.0 35.3
11,005 1516.5 531.7 549.3 - 17.7
12,012 - 1476.9 461.4 546.1 - 84.7
13,059 1393.8 392.2 542.7 ~150.4
14,004 1333.7 331.7 '539.6°  -207.9
.15, 038 1275.3 267.2 536.2 -269.0
16,389 1208.3 "185.5 531.9 -346.4
17,133 1208.3 169.5- 529.5 -359.9
18,112 1235.2 171.9 526.3 -354.4
19,221 1264.6 175.0 522.7 -347.7
21,563 1323.7 182.7 515.1 -332.4
“ 22,938 1356.6- 187.3 510.6 -323.4
23,371 1366.7 “188.7 509. 2 ~320.6
. 30,963 1516.5 2i1.1 484.6 -273.5
) :
o 4
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to the foundation plan. On the other hand, if the state

spends an amount per pupil cqual to the expendlture of

the richest district, all income groups, on the average,

logse.  Power-equalizing also helps the lower-middle

tion of the population, under the plan in which the

seCc-

price’

Al

of cducation is raised to high income individuals. Undep
variant 2b, where the price is set equal to one for the ,
richsst town (income = 30,693) and lowered proportionately
for everyone else, the representative individual in every
single income class is hurt by the plan (see Table 14). The
reason for this result is that the price change raises
expondlture for all groups, 1nclud1ng the upper middle- class.
The addltlonal taxes that the subsidies cause outweigh

the galns for cveryone.

Since it may not be bolitically
fcas1ble to impose an excise tax on spending on education,
the outcome suggested by Table 14 is worth careful notice.
The comparison of the two plans appears relatlvely
favorable to statcw1de financing. However, it should be
noted that what is being measured here is based on what

appears to be the revcaled tastes of a represcntative citi-

zen in each income group. Since statewide financing,
unlike _power-equalizing, does not allow citizens any vari-
ation in the level of expenditure, it will impose losses
on those individuals whose tastes deviate more from the
average than other individuals in their income class. Thus,
it cannot be stated with confidence that the results favor
statewide flnange over power-equalizing.

Using alternative income and price elasticity esti-
mates of'0.4 and -1.0 gives more favorable results for both

plans. The lower the income elasticity, the smaller is the

cost of imposing uniform expenditure on all groups. The




+

higher the price elasticity, t o smaller is tle. loss under

state financing from a distortion of consumer preferences,
since education and other goods are better substitutes for
cach other in the consumers' utility function. Further,
the sharp increasce in expenditure for low-income groups
Paying a zmall tax share gives them much larger bencfits
for Plan 2 under the alternative elasticity assumptions.
-However, power-equalizing with the price lowered to all
groups still appears a poor plan under the alternative
assumptions; it helps the very poor but hurts all income
groups earning more than $9,000.

The Mascachusetts Plan appears to help the very poor
and the very rich and to impose losses on all those in
between. The explanation for this apparently odd result
is found in the discontinuities iq_the Massachuéetts Plan.
Costs are falling with higher income groups because state
expenditure under thelPlan is less than state experditure
under the assumed alternative Foundation Plan. 1In the -
middle range, benefiés are falling more rapidly than costs.
llowever, the rate of decline in benefits with respect to
income decreases when the lower limit of matching aid is
reached and stops completely at the upper limit of reim-
bursable expenditure. Thus, above $17,000 the relationship
between the change in gain’ and the change in income reverses
itself and become positive. The same is true ‘for the rela-
tionship below a lower limit. In general, the gains and
losses for the Massachusett$s plan are moderate relative to
the other prbposals The mo%sratlon is a dlrcct result of
the limits placed on the plan'which prcvent it from operatlng
as a pure percentage-equalization plan.

Finally, the yross benefit from statewide financing is
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always positive under the high price-clasticity assumptions,
and is positive for all’income less than $35,000 -under the.
assumption that price-elasticity is -.4. . In light of the
discussion on measuring welfare gains of state expenditures
preéanod in this paper, this means that a famiiy with the
Averaqe tastes Tor its income class would not wish to use
the public schools under full state financing unless its
income exceeded $35,000. 1In Massachusetts, in 1969, only
5.6 percent of families had an income in excess of $25,000.
Thus, the result lends credence to the cconometric estimate
in Chaptqr II which indicates that dropouts to private
schools as a result.of decreased spending on local public

cducation are not likely to be a statistically important
phenomenon. '

i e i

In summary, Tables 9-18 show mlhcd results for the
proposed reform plans. A power-equalizing plan sctting
price equal to one for the wealthiest group appears to
causc net losscs to all income classes. . The other plans
involve considerable.redistribution with large losses for
upper-middle inc?mc groups balanced by small gains to '
the lower middle class. The magnitude of gains and losses
is sensitive to variations in the estimated parameters,
«although Plans 1b and 2b appear unfavorable for all rea-
sonable values of Price and income elast1c1t1@s. Finally,
the evidence shows that equalization of public school
spending is not likely to cause large shifts to private

-schools.

The main defect of the analysis in section C is that
aid plans are based on per-student wealth which is not per-.
fectly corrclated with family income.

S Section b presents less optimistic appraisals of the
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reform plans, using data on current wealth, income and

demoyraphic composition of Massachusetts communitic§.

D. Benefits and Costs of Reform Plras
with Present Residential Patterns

This section presents estimatos of the same plans
estimated in part C for towns and cities in Massachusctts.
Although the calculations assume perfect immobility, they
are not irreclevant to a worle where people can move. The
first-round gains and lossecs estimated below should be
reflected, in a world of mobility, in housing price changes
in the towns and citics. Therefore, residents who are home-
owners wilf receive once and for all gains (or losses) in
wealth in accordance with the pattern of welfare clanges
measured here. uochcr, predicted changes in community
expenditure wop't be stable if the composition of communi-

ties changes. T

For the most>parE‘cstimaﬁion of gains and lossecs is
‘carried out by the same procedures used in section C for
cach plan. The importaat methodological differences are:

1) All calculations are based on the demand for
cducation cquation estimated in Table 5, cquation (5.4).

2) Desired expenditure for each town in the absence _
of a refbrm plan is assumed to be equal to actual expendi-
ture. This assumes that towns are currently not reacting
to the Massachusectts Plan as if it were permanent. 1970
data, in which no cffect of marginal state aid was found, is
used in the analysis. Price for cach town, in the absecnce
of state aid, is estimated to be the amount paid by local

residents.  Using the coefficients of eq. (5.4), price is




set equal to (PCRES) (.16/.38). The elasticity of price
with respect to the measured percent of property owned
by residents is .16 in equation (5.4) if the coefficient

of BURDEN is assumed equal to the price elusticity of

demand.  Then, the town's demand function is written as
o= arPYS, wiin e Lhe income eclasticity of demand in
cquation (5.4) and "a" solved for by substituting in

the above equation the town's values of E, P, and Y.
Reform plans, by altering P and Y, then alter E in a pre-
dictable wéy

3) Matching rates under the power equalizing plans
dcpend on the raLlo /T, rather than Y/Y, where T and T
are eqgualized valuaLlon per public school student and
average cqualization per public school student, respec-
tively. Matching rates under the Massachusetts Plan
depend on equalized value per student, public and private.

4) Individual towns' per-student share of the cost of
statewide financihg are proportional to both relative
income and the relative population to'public student
ratio. This reflects the fact that towns with a rela-
tively low student to population ratio lose from stato-
“wide financing, since their re .dents must pay taxes to
support large numbers of students in other districts,
while for the same reason towns with a ‘high student to
population ratio benefit.

5) Benefits received from lump-sum aid to education
for all towns are reduced in proportion to the fraction
of initial expenditure already subsidized by outsiders.
Iﬁ the initial price to a town is .9, then the benefit

from statewide assumption of costs is .9 miltiplied by

state spending.
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6) For each plan, agq:egatc net gains are calculated
by Lakllg a weighted average of the gains per student in
cach community. ’

7) TFor cach town, Federal Aid and Special-Purpose
State Aid are subtracted in calculating initial desired
cxpenditures. It is assumed -that these programs are for
the purposc of special needs ond/or special projects in y
the separate communities and do not alter local expendi-
ture. Further, it is assumed that Federal Aid and Spccial-
Purpose State Aid will be the same under all Plans including
the base plan. The analysis here is meant to analyze the
effects of plans promoting general redistribution of
spending and not to comment on the merit of specific aid
designed to mect special needs and/or extraordinary costs.
The regressions presented in Table 5 of Part II support
the assumption that Federal and Special-Purpose Aid do nbt
affect the level of local general-purpose expenditure.

8) In the Statewide Financing Plans, Federal Aid
and Special-Purpose State Aid is also sub’.racted out in
calculati'ﬁ mean and maximum expenditure levels.

2) All benefits, costs, and net gains are listed in
per-student terms. "

Since income and tax base per student are not closely
correlated, programs which subsidize low wealth per stu-
dent towns do not necessarily heip all low-income com-
munities. For each plan, gains are regressed on town
characteristics to indicate the extent to which the plans
may be redistributive by income class.

Table 19 lists the towns and cities used in the
sample. Table 20 shows the gains and losses to cach town
from Plan la. ‘




List of Towns in Sample

vy

Table 19,

1. Abington 49. Grafton . 97. Plymouth
2. Acton 50. Greenfield 98. Quincy
3. Adams 51. Hanover 99. Randolph
4. Agawam 52. Harvard * '100. Reading
5. Amesbury 53. Haverhill 10l. Revere
6. Amhoerst 54. Hingham 102. Rockland
7. Andover 55. Holbrook 103. sSsalenm
B. Arlington 56. Holden 104. Saugus
9. Athol . 57. Holliston 105. gcituate
10. Attleboro 58. Holyoke 106. Scekonk
1l. Auburn 59. Hudson 107. sharon
12. parnstable 60. 1Ipswich 108. Shrewsbury
13. Bedford 6l. Lawrence 109. Somersct

- .14, Bellingham 62. Leominster 110. Somerville
15. RBelmont 63. Lexington 111. Southbridge
16. Beverly - 64. Longmcadow 112. South padley
17. Billerica 65. Lowell 113. Springfield
18. Boston 66. Ludlow 114. Stoneham
19. Bourne 67. Lynn 115. Stoughton
20. Braintrce 68. Lynnfield 116. Sudbury \
2l. Bridgewater 69. Malden 117. Swampscott
22. Brockton 70. Marblehead 118. Swansea
23. DBrookline 71. Marlborough 119. Tzunton
24. Burlinton 72. Marshfield 120. Tewksbury
25. Cambridge 73. Medford 121. wakefield
26. cCcanton 74. Melrose 122. wWalpole
27. Chelmsford 75. Methuen 123, wWaltham
28. Chelsea 76. Middleborrugh 124. wWareham
29. Chicopee 77. Milford 125. Watertown
30. Clinton 78. Millbury 126. wayland
31. Concord 79. Milton 127. wWebster
32. Danvers 80. Natick 128. Wellesley
33. Dartmnuth 8l. Needham 129. Westborough
34. Dedham 82. New Bedford 130. Westfield
35. Dracut 83. Newburyport 131. Westford
36. Easthampton , 84, Newton 132 Weston
37. #ast Longmecadow 85. North Adams 133. West Springfield
38. EBEaston 86. Northhampton 134, wWestwood
39. . Everett 87. North Andover 135. Weymouth
40. Fairhaven 88. North Attleborough 13¢. Whitman
41. Fall River 89. Northbridge 137. Wilbraham
42. Falmouth 90. North Recading 138. Wilmington
43. -Fitchburg 91. Norwood 139. Winchester '
44. Foxborough 92. Oxford 140. winthrop
45.  Framingham 93. Palmer 141. woburn
46. Franklin 94. Peabody 142. Worcester
47 Gardner 95. Pembroke 143. Yarmouth
‘48., Gloucester 96. Pittsfield
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19 3-23.C0 §£9. 85, ey, 677.59 -187.28 0.32 2273:.77
JUu 1399%.90 B%h,5Y 679,22 733,353 -5%,12 0.26 31074.77 o
2} 11475.60 fUR.33  70C.130 717.30 -17.91 0.25 15159.41 T
22 111éc€.0) 734,27 656 .56% 727.17 -59.33 0.22 - 1773%.75
23 1878:3.¢ 147¢C.63 | 339,45 1€22.2 - -4P2.55 D.11 9i433.50
24 13422.00 £5H.13 h10.87 703.52 -G2.65 0.33 25C42.65
28 1221z2.C9 1327 24 355,79 51,85 ~525.19 C-1d 51.23.41
25 15072.€0 ¢12.1%8 552,75 Th2.5% -72.58 0.2 40¢37.28%
27 14472.00 757,74 733,84 7:0.77 3.907 0-28 15752.47
78 R, TGALTF 653.T 751.860 -1t7.92 G.16 16721.11
23 10%22,090° £2G.53 524,05 741,51 ~185.45 0.:3 17430.51
1) 1102%.CO 705,13 635,17 787,65 -187.49 « 0.14 26014.66
’ 31 2:1%22.00 1107.%1) 553,63 784. 74 =130.31 —~ 0.23 25720.25.
32 1213¢.0 828,47 7ii.11 752.07 -41.96 0.2) 26146.¢3




JLOKH

AEY IR VS BN )

.U'

[}

LN
50

Ny N
PaBR PV B B RY

o
FERRY IR R o]

O ripr
Fo)

I
P et bt e s gt p e

V) QYD ) 3 s v

bt bt gt yos pe

N TN R L e ) ) N I

meens

Y.
.

0N
L]

OO0

OO

RiN ¢
[T B I o SRR I
Dt rgan o 0O
¢ 4 e
<

L]
(9 ¥ o)
(&)

o
21

(]

)

[ e T
o, —
LIS BN oS Y &
a- o~
(AN I S
.

[N 4

QO O

NC = Ne= pD ) e
L]
DD OO

LOUOLWOoOL LS

(9]
.

-
«©

) W o SN g D g

I A N VY AT N W)

L]
DGOy

v
[

P I N R A R

<.
~

Tl e

P vt b et s e b s bt ps ps s
()I\l!\)(;f\ i~
N !Jl‘.'é.'j ..-
L] Y e Le
CUOL LY

MRS VRS S T Y
L]
[}
(&}

AT S ENAN TS N SN

o
u, v O
(YW ¢ B AN
L[]

Pt S el b s R b
Lontat Ao B AT BN 2N (N RO

.
OO O

()

. (&5
QOGO UO

DESIRED
_SPENDIG

730.47
720379
725 .1
133.¢66
7d5.75
T37.3¢
057.5%4
77J.55
BOY. 42
P45 CT
T4 .83
<51.1712
854 .26
Pi2. 14
792.6¢8
£23 .27
751 .27
7¢2.51
241.53
112%,¢41
7(')"'-05

CX5.60.

732.12
£15,212
$59.G1
€23,¢4
740.43
829.8y
7154%.65%
¢45.01
1052,82
1043.¢3
716,08
136,76
751.67
9a7.71
733.7%4

»
SHERDT

N ' .

727,79

672.8%

0wbb. 42
634,45
041,27
T797.71
635,48
643.57
572,87
126449
743.2°
745,23
527,74
695,34
677.57
5¢7.39
5350.47
667.93
701.9]
608.57
724,06
546,11
742 .56
650.'46

CoST

729.65
752.49

723.05

784,02
Th3.735
T12.34%
7155. 74
731.21
7645.13
£S5
T5T.30
729.16
742,43
722.2%
TRZ. 48
T3G6.769
727,53
741,13
710.77
1.075.2)
'7&1.23

4P b3 ]

- .

757.23
761,45
753.99

NET GAILl

~10.856
-79.65
16.72
-G3,.351
=T4.09
4.4
-128.05
-2.1¢4
-172.42
~106R.25
=173 .4
-2£4.39
-69,133
15.36
-175.864
-65.98
=96 .42
-99%.056
-3.5%%
~-439.73
-118.26
-162,93
L =72.86
-3.62
18.4517
~2i3.56
-35.45
-61.13
-200.55
-15%.45
-111.28
"10".91
-129.8
=571
~-238.12
-13,.89
"'94.53

STt
P

M cs
Bl

.

£~

™

. [
N oo

Nl\‘ A e e e tO R N T

NI r= 10100V~ O
CCwd v m oo

=3

A

W 1o 10 =~ (U Y
0w s

SN,

PN RPN = Ny e e

CRW O ~NWwWwWwW Wi

Fal

Dty OO

S
i

[AS IR

NN NN e (O =

2w oty

-
T ’

N

pr-s

[0 B

rremmay

~

v
ws
1 Y

),

X~

14
/

W2 Ca

o) v

LI Y
v
£

DWW OO~
w

L1 €

R¥ I CPI PP ISP
¢ e

N () e= W =

T
e
oot
-y {3
™~
L]
RSB EVRVEN BN VU § B

sty &
L]

CIEo12 o L ) WO 53
.

P W

:\
EF RS IRY o B 4
O
W]
L ]
[ AT 0 BN o Y 0N

AVLTN AN B 68
¢ .

NoRAS]
SEUNE
d) O~
.
w IV C vt

S

U or—

*
Cr O
Vv n

LI okl Lo VI ORI
[D LR N B TR RN {31
D I & Y
) L) oy
(1] r—é
. .
O OO0

0N O
o]
L]

T % W)

8]
L (D e
v C
S8
L] L[] L]
DN IO 0 WL
LU I O 0 D

~
.

. e
T W
- (6 L IR | o

= (D W N

w

L]
N 99w
wvn

,_.
w W

(SR NS NN N WY
NI WL,
NGO W Wiy o
L]
W
O

*

Ko}
r— Q.

SNV o
-y N o
. L Y
No
W

.
[¢]
S}




B o cux
Cm“

¥

""MM!—IMT."::‘

W et b 30O 4D

F A b iy ) e )

R T S I R R T e

-,
x

SIERY I VIR SV I ¥}
Pt 0N e i+ SO 5

1
1
)
1
1
1
;
1
1
!
1
1
1
!
]
i
1
!

+

LR SN BRI I
Iy o

LS P ST B S ]
PIRSES t BEN 5 S

F& 3q
r—

™
D

PP Bl Sk Gk Pk g bk P ok g

-
t

Ri

®

) ed A P s g b e pd gt ek e bl b gty e

X

Pt fod gt pes st g SR Pt el e Pt

D= oy ofto

T4) s}

-~

T

B ok ot Rod
[ R RV RV t-

PYIR O )

H
FAENFANRAN IS TP S O

0| e

\F 1]

3 fog te

AR > BRY LRPY IR o Y S I
L R % BES

LI
(98]
(o]

v
o~
[

()

D
«?

n] pue

2

LIS IS ]

*t

. pes e
NN DO D WINIO N N R ) e Y et o) "

LR Y N A T A L I

.
<

] ]
<y £
©

"
&3
O w

[ IS IRV RS |

et
LIRS TR

¥
.

o
<

P et jes v )

S o B 500 O L
Bl

.
o
<

R I L N ~JK\ O <N N
2

N
o
(8]

e

.
~
w

.

@

L0 (D °m ) D bue s,
2>

[}
<

‘s L] (3
» Q)
OO UCOLLULO

LRI RO T LT RN RN
"
¢/

W Je v AE gy =g
R T
OGO MmO

~ -
]

[
[

1 i g ) cuon
. &
S N e

v

n i

DO N0 s

*

¢ PV T LI ¥ 54

PRSI TR N |
1 ]

723 e

Yol
Rl TS B BEN AU I o NI REN Y 5

)
4 »

.

N HU~d 0O
(SR S A S R R
LY
1B YDA PRIy e BN DL
D N NN S g W e O e iy

Sale B

+*

-0

¥

¥

L
U

1069.43

729. ¢4
B23.14
542.585
-B813,.93

4

*

L

BCHEFIT
/
/12859
T¥4 .53
T35, ?3
6/’) - J
52,17
701 .57-
SEWE
e4

.78

«

O U1 e
.
g
[}

.

L]
I I
© v

wosd Al WJd ) L

C o>y~
Ch
[ ]
L 3

(S
o

-

57?. I.p

[%

o
0

66761/

543,90
5603.45
Sw%.ﬁo
SQB .
5. n;/
f,?j .7n
T4 A5
AS1 .44
713.71
}7.70
LR6E .75
7V4,02
707. 2%
LT .45
752.19
654.82
67840
71,76
§35.11
56¢

63E. 64

NI I RIS )

€0ST

-~
L
.

n
L]

- = L)
~3 0
.

n
-
.

~3 o~y
(WO S { I SN RV
% A BN I PN |
[} s o ')
DD e NNV

[ ]
W ~3 Ov i

e UU O D U o

76%5.30
752,023
7"00'72
To3.17

wid C6. 73

752.52
759.19
76C. 90
8:,1'

.-"-05
T534.5%7
714.10

L.A%
T59.17
7€7.79

DRI - N

HET GAIM. |
l1.75~

-21'-»
138.%4

-131.40
-327.56

|
LIy
s~

t;
| BT
N AU L e
L]

[EC RN o I & Bie S BT 4
L[]
LXE o2 LY IR TN AT 2N

= Q b:’ )

e
[N

A

ReETN

1
L[]
’

r

5

L]
OO
(S R

l‘
(S

1
Wyt P et s g
[0 oA B CURRY > NN BV L Y
[« RVT ZNNINETIG, R RSVAFeUIY
. .

L]
v(vn,wlﬂ\nb-c

|
.

1

uh
S
\)

]
-t
-
<D
L]

Y

I
.
o
WO\ oG

Y.

STUDENTS'

_ PER CA?

*~ . . .v"
b AS ARSI AN LN O S GRS T S 2N [N B AN N

.
¢ Kl

L]
D I I U S o A
TN O U D D e D= D IS U O

OO0 OUDCLCCODLIO OO
»

3 ]
AN
N aniivops O

.
L]

. L) « t
NPT T ION 1 )Ty N 1~
W o yS >

L]

. . LR Y

e« o
[ASIEE (SR TS )
EaBN VS RN RN S

OVWLOOQOOCOLOOUOBoLL G O
L] .

PEY wef T,

“v)

EOE A I B ]
)\t

y Ca € cud
Y b D,
4 =3 VU Q)

-

I AN T &
Dt 4
95 TS IV A P X ¢

N W)
Aindit ¥ B & 2L VYRR NN

B Ve
3]
.

P \)ll s
N

VU e PJ&)"\“ [N
'l
‘% l) LRl & IRV

=i 'n

o RN 0 s W

Qe 1~ UL ) O
SR CS BN AV PY 46 BRVS SRV, IS W R va
FLO N UL O )

(g ]
[ea]

1)2;- 78
42333.75
o159, 87
208 F5.8)
212465.484%
22v909.59
24324°.43
'35219.39
24755 .05
21555465
21087.56,
47444 .09,




Y

A erlklng result of Table 20 is that very fow towns
gain from Plan la, and those that do are not 1ow-1ncome -
towns. The average per-student loss from the pla). across )
all towns is $123.07. Towns that gain are mostly niddle-
income communities with high student Lo pPopulation ratios.
JHo communiLies receive large gains. Al] of the cities
sufifer losses, some of them of considerable magnitude.
The cities lose because they have low student to popu-
latlon ratios and, in some cases, because expenditure in
c1t1es is hlqucr than average statewide expenditure.
Table 21 shows how galns'are distributed by town )
R -charachrlstlcs. Bquatlon (2L 1) indicates that lower-
income tdwns, on the average, do better under the plan
~than higher income towns. However, the variance in 1ncome
explains only 5 percent of the variance in net galns.
Further, scttlng GAINIA equal to zero in cquation (21.1)
Yields a brcak -even income of only $685. Therefore, - .
the equation predicts losses for all income ‘levels. _ —_—
Fquatlon (21.4) shows that low-expendlture £ S gain ’
more than high-expenditure towns. Flnally, equation
(21. 6) indicates a gain of $16.25 for every increase o.
0.1 i: the student to population ratio. Low-income sub-
urbd with many school children and little industry appear
to fare best under the Plan, while hlgh-lncome cities, such
as Brookline, are hurt the most. Since in gpneral the
more. dersely populated areas have lower 1ncome, the
result is that most communities suffer moderate losses.
Table 22 shows that Plan 1b is much worse than la. Only

two towns qain under Plan lb, and the losses for other
towns are mach lar

M~y b
~

bl . =~
than Undesd la.  The loss p$r student
for the state is $331.58. 7Table 23 shows the digtvibution
of gains under Plan ib by community characteristics.

r
2




Table 21.
Distribution of rains by Town Characteristics

Plan la o

. Faguation j2|.|): g

GAINIA = -6.031 - 0.0088 MQNINC
(0.14) (2.62)

2

R = 0.0510  F(1,128) = 6.873
Equation (21.2): ' .
GAINIA = -4.262 - 0.0044 TAXSTD ’ /
. (0.18)  (5.74)
R% = 0.2051  F(1,128) = 33.01g

Eduation\(Zl.B): ) wi“___”,,——-—”‘”‘—j_~’f’

GAINIA = 27.37 - 0. 0023 ME e——1070042 1 2 TAXSTD ) 4

(0. 9) . (5 02)
"____ﬂ___,f_——*""‘”_dﬁligd’f

0. 4049 P(l,lZg) = 87.081
Equation (21.5):
GAINIA = 246.8 + 0. 0132 MENINC - o. 00]6 TAXS

TD - 0.5762 EXPRST  *

(5.80)  (4.00) (2.14) (8.25)
R = .4857 F(3,26) = 39.6569
Equation (21.6):
GAIN 1A = -195.3 - 0.0175 MENINC - 0.0020 TAXSTD + 1625.6 BURDEN
(5.18)  (6.00) (1.74) ) (10.11)

-

e R? T 5625 F(3,126) = 54.001 N

e




4 DESIRED STUSENTS  TaX BASE
- - TO 1T SPEIDELA BENEFIT cesT NET GALY PER CAP TR STlCEAT
.1 12e3n.e0 830,45 S$77.75  10356.Y9  -103.44 0.25 17125.1%
7 14102,09 €475 5% 84T.61  1117.01 =245.43 0.30 22315.79
30121%1,99 745.CO 8C3.32  1172.65  =354.33 C.17 24225.55
4 11s2%.00 £55. 74 £35.57 1114.1%  -278&.52 0.22 33:74.57 ’
T8I0 Elo.7B T 863.23 0 1:32.22 0 -302.99 0.13 15:43.05 )
9 S P IS 837, « . 3.082 0 16560138 -5869. 70 0.12 33732.01
7 1af33.09 0 10~c.4% 1C83.0:5 1217.30 =143.25% 6.25 323:3.1o
& 12334000 S§l5.45  1134%.23 1351.32 -2+5.5%3 0,17 3:is55.2%
S 1oL ee 234,24 644,75 1{Tc.tl  =431.65 C.21 1»323.87
16 120::.090 £35.45 742,77 113C.92 =3.3.1% 0.2l  £532.87
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Table 23.
Distribution of Gains by Town Characteristics
Plan 1lb

Equation (;ELE‘_].E.E.

GALN Lb = -427.7 + 0.0087 MEHINC
(5.54) (1.48)

2

R = 0.0168  F(1,128) = 2.192
Equation (23.2);
GAIN lb = =191.6 - 0.0045"
. '(4.43)  (3.15)
R? = 0.0717  F(1,128) =

9.893 ° °
Equation (23.3):

=

i
GAIN 1b = -377.8 + 0.0185 MENINC - 0.0063 TAXSTD

(5.13) (3.08) (4.19)
R? = .1361 F(2,127) = 10.007
Bquation (23.4): , 9

—— e N
e O it A e

GAIN 1b = =33.01 - 0.3336 EXPRST
(0.35), (3.03)

} .
"R® = 0.0669  F(1,128) = 9.170 -

QggatLOn n (23.5):

ol

GAIN®Ib = -135.9 % 0.0356 MENINC - 0.0034 TAXSTD - 0.6349 EXPRST
20 (L.54)) (5.20) (2.21) (4.39)
[ N t
i . . ! 3
< r% = 042506 F(3,126) = 14.044 ~

Equation 23.6):

GAIN 1b = -795.9 - 0.010. MENINC - 0.0006 TAXSTD 4 3052.5 -BURDEN
(12 26) (2.00) {0.55) (11:03)

Y

F(3,126) = 53.523 o
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‘The computation’ of ‘the maximum fcasxblo price for Plzn

2a is altered from the computction in section C in two
important ways. First, relative wealth per student
rather Lhan rclatlvc income is uged in tho computatlons.
The uulxp oC maximam wealth per studcnt t.o mean wealth
per student i's 2.846, compared to a value of 2. 4¢7 for
the ratio @f maximum mean family 1ncome to sLaLewlde
mean family income. Second, thc ratlo of RPRIV Lo RPUB
for every town is used in equat on (20), in place of the
state average of the ratio RPRIé to RPUB. Both of these,
hanges lower the minimum value of the maximum feasible
prlce, making the net subsidy requlrnd for a power-.
equalizing plan with no’,town exercising the dropout-
thion mﬁch higher. . -

Table 24 shows that only a few towns gain from Plan

2a and that ‘the gains are very small compdred with the
losses absorbed by most of the other towns. The twenty
towns with positive gains have an avérage income of

13 257, compdred to an dverage of 12,751 in the s;at¢
as a whole. The aggregata statewide gain is -$1%9.72 .
per student. Equat.on (25.1) in Table 25 shows a pattern
of distributic of aains with respect tc income e JChLy
the same as tr pattern for statewide flnan01ng Plan la,
except that th : losses are sllghtly largers Equation
(25.5)- shows that gains Vary dlrectly with ewpendlture
and income, wheq wealth is held constaut. The biggest

‘ gainers from powcr-equalizing are‘low~wealbh communities’
fw1th high incomes and a Qtrong tastc for educatlon,

that is, suburbs with little indystry and, not too many
extremely wealthy resident s. ClLl‘s in general fare

poorly under Lhc power-cqualizing plan.

v

o
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TABLE 24 : : T : y

A ‘“/ HITIAL : STJD"H"S' TAX BASE .
Tt U OINCGHE - SPENDIR BLNEFIT  cOST NET GAT:l Che /_B!;R/STU'"'E.‘U . £70 €21 |

Tr 12«5a.oo“"‘£§§f99 674307 TECS. 61"““‘“65539““Tj70224““17125 12777 850.01 T 1363.52
2 1463a3.90 Ci1.5% 366,10 - 605,03, -142.63 S 0.30  22115.79 6£5.70 936.24
-3 1u1¢1.oo T T48.007757418. 67 TTeCs. 00”“71130.39‘"“"‘0.17“2422).L5 745.53 7 1035.10
T O1leR9.90  ees 74 371,94 639.03  ~237.19 <22 30374,57 6ET. 1 874.11
5 1%0u2. 00 316.78"””"536.30""'eco.os'“" 72.25 77 7TT0.18715663.05 7 T 515,25 1227.30
60 14€24.00 837.38 , 2056.22 €C5.35"  -403.12 L Q.22 36733.CH " 2:3.36°  955.0s .
‘“7“‘1-;;:.03“‘rr15.4¢“f'4?9 27T :9.0@“"‘-1?3. OURITT32962. 167N 84559 T 1250013
S 13338.00-  S35.45 333,77 . 3» ' =305.40 .17 39985.35 - 632,42 1073.18
9 1LEu3.00 634,267 T 024 527 .01 - =184.uS 0.217716529.87 7 " 633.73 - '1018.c4
12 J)arss. 0o £i5.¢6  631.80 SYQ.»% 72457 0.2}  £992.87 837.16  1730.25
11\ 15152.00 " 855,05 TTTT607.01 . T s0e 01 T =1.99T 0,26 7720279707 855.32 1271.5% .
12111334.20 §3z.16 “4.47 6C5.55 6 TI%5 C.24 T37139.52 5256.33 $24.25 . 7
13° 1§#26.CQ'"7IOUI.ZS—""'512.25'—"'6CQ.02"I'”J96.78 0.24772L025.0 7 1621.59 ~"137z.50 - ;
14 111645.00 622,63 587.92 €02.99 ° -21.04 0.24 *12635.0¢4 622.67 119856 ]
15 07133.00 T TESE.137T 86,73 T gn5. 08— -522.53 TCL1TITS1193.40 TT 553,11 L 629,55
16 32385.00 727.76 357.23 1 6CS.07 . r241.50 0.21 2898%.45 726.99 951 .86
LT 3NT705.00 T 605,59 T 615,077 T Te0360 Tt g, 117777770029 71514008877 667,22 117124
1S 14772000 T 635,24 . 485.9- L 6%%.14  -123.33 0.14  2124¢.54 G32.78  1332.75 «
Lo 77 623,307 TT850.85 T4 03, 6o T e80T e ST 0,32 T 227351 77 650, 27 T1205.97
20 13¢354.00 §L44.58-  387.85 609.92  -241.153 0.26 21074.77°. 843.25 188331
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] Table' 25. !
Distribution of Gains By Town Characteristics

3 ' «  °. Plan‘2a 4 _ ' ‘
) K - [ A
RJ . !- . B
Fepation (25 L) . :."f; & ) - - o -~
GAL 2a = =66.54 - 0.0101 MENTNC ° ,
' ) . . (0.91).~ (1.81) )
< = ‘- - .
- "2 b

- .
- R™ = 0.250 "F(1,128) =3.279

[y

Equation (25.2):

-  GAIN 2a_= 216.4 - 0.0147 TAXSTD oo
— \ (13.83) (28.63) S, ' :
R% = .8649  F(1,128) =.819.57 .
¢ "Eduation (25.3): ‘ | _
i ’ GAIN'2a = 62.86 + 0.0152 MENINC - 0.0162. TAXSTD .
. — (2.85) ~ (8.46) (=36.13) -
. ®
_ . . .R% = o136 F(2,127) = 671.181 - :
- Equation (25.4): - .
GAIN 2a = 151.5 - 0.4079 EXPRST °
. . (1.72)  (4.00)
R® = L1110 'F(1,128) = 15.985 . o
; | .
Equation (25.5): ' ’
GAIN 2a = -7.509 + 0.0103 MENINC -~ 0.0170 TAXSTD + 0.1850 EXBPRST
: T (0.29) - (4.99) . {36.67) (4.24)
R? = .9244  F(3.126) = 513.317 : .

~ -~

. bquationf(ZS.G):

. .
GAIN 2a = 30.37 + 0.0130 MENINC - 0.0158 TAXSTD + 237.18 BURDEN
- (1.13)  (6.27) - (32.17) - (2.07)

R® = .9164 F(3,126) = 460.473 "




'd turc undcr‘power-equallzlng and previous expendltUre.

.oxpenditure under the plan 1s pos1L1veLy>§hFrelatod with -

respectively. ®

‘cities. The three biggest c1t1es, Boston, Worcester and

] A ] . a‘. . ’/’ . h :r ( -} . - ” -. «
ER i Tt & ‘.‘{7’ ") .
N ~ .

.

- - T

coe \'&
.

o ; « . - .
! ?

. - s K -
L ; TN K .. )

1ablc 26 'shows the relationship between new expen-: N

o
o~

The coeff1c1ent of EXPRST in equatlon‘(ZG 1) shows that;
with the,ancome and brlce elastlcltles estlmated in (5.4)
previous o,pcndJLurc Since prcv1ous expcndlture is- not'
ptrftctly cogrclatcd w1th wealth, and the aid ratio is C,ant
bascd on per-student wealth, the correlatlon between
.XP2a and EXPRST is far from exact. . The coefficient
attached to EXPRST in equation (26. l) also indicates- that
the plan in general, reduces txpendlture dlsparltles

Table 27 shows that the losses from power-equallzlng
are greater when price is set equal .to the ratio. of
district wealth to max1mum wealth. Under Plan 2b, only:
four towns gain and the’ average statewide loss 1s $302.16
per student. )

Tables '8 and 29 show the distribution of gains by

twon characteristics and the distribution of expenditures’,

Plan 3, the current Massachusetts Plan, is not an
attractive plan to purists, since it appears like a
patchwork version of percentagerequalization with llmlt-
ations that don't allow the theoretical plan to work.
Nonetheless, the Massachusetts Plan appears to be the
best of the plans considered. The net loss Per student
in the state is only®$28.60. In general, Plan 3 is mildly
favorable to low. income groups and does not hurt the big

Springficld galx from plan 3 and lose from all the other

Plans. Table 30 shows the gains and losses for every town
and city.
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’ . Table 25.
Effect of Plan 2a on Expenditures
by ‘Town Characceristic

1

EXP2a = Expenditures under Plan 2a

\ |/’\
g {
Equation (26.1): ]
~ EXP2a = 583.3 + 0.6620 EXPRST .
(7.84) (7.69) -
* ' R® = 0.3157  F(1,128) = 59.044°

Equation (26.2):

EXP2a = 432.3 + 1.3374 EXPRST + 24975 BURDEN

(10.78)  (24.84) (1.86)

. - 0.0077 MENINC - 0.0135 TAXSTD
(2.58) ' % (24.52)
R = .8954 F(4,%25) = 267.441
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Table 28

Dlstrlbvtlon of Gains|by Town Characterlstlcs

Plgn 2b
Lquation (27.1): X . T
GAIN 22 = -231.7 - 0.0058 MBWINC ‘ ' e
(3.11)  (1.02) -
R® = L0081  F(1,128) = 1.040” ‘
Equation (27.2): e
GAIN 22 = 71.81 - 0.0135 fAXsTD.
(3.09) . (17.70) ., .
e “R2 = .7099 . F(1,128) = 313.171 k N

s - ke

Eguatlon (27 3): - . ' . -

i- - .. GAIN 22 =-109.9 4+ 0. 0180 MENINC - 0.0153 TAXSTD

- So. (3.08) 7 (6.14) (20:89). »' A4 -
T ®? =‘?§§53 "F(2.127) = 220.397 &
g o ”Eqdatioﬁ‘727;d)§ R o
- GAIN 22 =.59.43 - 0.4297 EXPRST e
. A T (0.67) {4.18) -7
v o CR% = 11200 F(1,128) = 17.475 '
Equétion (27:5): ' ’

GAIN 23 = -102.3 + 0.0186 MENING 0.0152 TAXSTD - 0.0200 EXPRST
(2.21) - (5.18; - (18.76) (0.26)

R? = 7765  F(3,126)

145.878

. T Equation (27»6)'

v

i

0.0125 TAXSTD + 1488.6 BURDEN «

GAIN 22 = -31§\Q\+ 0.0041 MENINC
' (1.68) (21.56) (10.97)

(9.86

R? = 8856\ F(3,126)

325,227




Table 29.

Effect of Eiéﬂ‘igmbﬁiﬁxpenditures

by Town Characteristic

EXP 2b = Expenditures under Plan 2b °

¥

EquaLion (28.1):

EXP 2b = 675.2 + 0.7713 EXPRST
N : ~N (7-83) (7073) M > -
R® = .3183  F(1,128) = 55.770 a

Equatiqnmjégnzlg_,f\

o © -EXP 2b = 498.7 + 1.5544 EXPRST + 297.75 BURDEN
S (10.73) " (24.92) o o(L.o1)

.o = 0.0090 MENINC - 0.0156 TAXSTD -
. (2.61) . . (24.49) ,
o " R® = .8956  F(4,125) = 268.185 T \\z <
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T ”‘Lhat exists for the other plahs, with the@exceptlon that
) ’ Lhc breakéven level for-Plan 3 is $9,272. Welfare galns

3 are negalecly related to the student- populatlonﬁratlo, )
‘holdlng wealth and income constant. The reaBon for thls d .

: sEate expenditure under a m1n1mum~foundat10n planv The - . "

with c1ty size, power-equallzlng leaves cities in a worseg o :

_ald ratio be based on wealth per ., student rather than wealth

Table 31 shows that the relationship between gains

and towh income is the same mildly redistributivesrelation e

1

are’ tompchely uncorrelated with current expendlture.
Llnajly,fcquatlon¢(3l 6) shows that the galns from“Plan R v

result is that state expendlture under Plani:3 is lower than

resulting lower state share of flnanc1ng helps those toWns

Wlth a lower student popu]atlon ratio, ) (M - B
W
‘Flnally, Table 32 shows the correlatron between galng?
-
under =rl fivet ‘plans with each other and’ %&th c1ty size. ¥

St

A though the galns from power- equalleng are not»correlated N

P

3
position in absolute terms, since the* average community- L %

suffers a net loss. The Massachusetts Plan helps Cities f B
relatlve to small towns‘because of thb prov1slon that the ) o .

per publlc schooi student. In Massachusetts* the big -
c1t1es, w1th their large numbers of Catholics. and hlgh

ity

‘prlvate school: pupils than the suburbs and small ‘towns.

1n€}dence of families on welfare, huve’relatlvely more

™

In conclusion, all the plans with the e¥.ception of

'Plan 3 leave almost all Of the towns and cities worse off, N b

and in general, reduce the welfare ofuresrdents ‘of low- , -
1nc0me commuhltles and b1g c1tLes. Low-lncome residents

suffer becalse the. rclatlve per- stuoent wcalth in the ]
Communltles in which thdy res1de is not suff1c1cntly low ' ‘ ‘ .

to entlLle themﬁLo bengflts large enOugh to outwelgh the -

€ [
-l - ., ™ « L 83
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.>. Table 31. | . :
Distributicn of Gains_by Characteristics . '
s . Plan 3 .. . y
. yn * ' a
= Equation (31.1): -
. GAIN 3 = 95.50 - 0.0103 MENING - ‘
N # (1-79) (2 55) * - v
' - { - S o
32;“~.0482~ﬂ1 F(1,128) = 6.485 - . ,
: Equatlon (31 2) i _ ) - C "
e -z. - -.\, - * - ’ .
3 GAIN 3 = 127 5 - 0.0059~FAXSTD : ;
‘ " (4.68) (6.56) .
) R® = .2516 “-F(1,128) = 43.022- O "
Equation (21.3): 7 ' C s “ -“ .
GAIN 3 =.141.4 ~'0.0014 MENINC - 0.0057 TAXSTD
(2.94)  {0.35) . (5.89)
., " ‘ ’ R2 = .2523 F(2,127) =.21.425 s S - .
- - Ay v ' ‘ '
Equation (31.4): “ ’ 5
A Y
. " “GAIN 3 = =27.45 - 0.0108 nprsT . ‘
. " (0.40) (0. 14) - ~ L
R% = 0001 Fgl 128) = 0.018 ., | . .
. Lauatlon (31. 5)- ; ‘ : S c
GAIN 3 = -59.84 - g, 0156 MENINC + 05283 EXPRST - 0.0081 TAXSTD.
(1.09)  (3.67) - (5.88) .. (8. ) L
' R% = 4131 F(3,126) = 29.568 o+ R A
Equation (31.6):, o ’ '
1 - ’ “ ‘& - .
. GAIN 3 = 386.5 + 0.0154 MENINC - 0.0090 LAXSTD - 1789.6 BURDDN
. ' (8.37) (4.30) (10.71) (9.09) :
R® = .5482 - F(3,126) = 50.970 - s
3 [4 ‘ ) . ! » " - hd
{ s
. . 4
g 105 - :
~ \ , _ " L‘Z-__M
. 127;&;/ | ‘ .
v i
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CorrelationsMatrix of Gains for All Five Plans with Population Si:-e o 2
- ’ 4‘-; - - ‘t . il
Gain la Gain_1ib __ Gain 2a Gain 2b " Gain 3 Peonla

- L

Gain 1la. 1.000 0.5419 0.5065 = '0.67L1 -0.1383 -0,42791 .
Gain 1b~ 0.7419* 1.0000 0.3999 '0.6243 -0.2892 -0.3303 o, .
Gain 2a . 0.5065 0.3999  1.0000 0.9429 0.4702  0.0:25.

Gain- 2b 0.6711 0.6243 0.9429 1,0000- - 0.2421 “—‘O'.'07'18" T

) "Gain 3. . -0.1383  -0.2892  0.4702 0.2421 . 1.0000 * 0.3259 ..
People ° =-0.2791  -0.3303  0.0425 . -0.0718 * .0.3259  1.0000

g | 1

. o
o

\
3
‘ ~
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. Hence, usrng the alternative as the base plan wou'd . make  _

. . . #,

. the Josses to clLleS from the reform plans even greater
than the losses measured here. - '

VI. Conclusions

"y - . L. . .
.

Variations in_ educati : Ure among

T

towns and c1tles in Massachusetts are explained
varlatlons in income and the.price of educatij
best estimatés 'af the 4ncome and Price elasficities of
demand for education are in the nelghbor ood of 0.6 and
~0.4. It is llkely that the' absolutg
elastlclty is biased downwards. Prlvate school enrollment
appears to be unaffectéd by changes in expenditure on
publlc education. Futrther, the net effect of an 1ncraesed
propens1ty to attend. private schools on public school !
‘expenditure also appears to, be negligible.

’:

Applylng the standard technlques of welfare economics

- and benef1t~cost analysis with the best estlmates of the

demand  equation for education, it is round that, the costs
outwelgh the benefits for most of the reform planc con-

s1dered. Statew1de financing and power~equallzrng appear

to reduce weliare_ﬁer—almost all~towns and do not provide

net benefits to low-income communities or to cities.- o
The current Massachusetts Plan, if fully financed with its

' current legal restrictions, rcdnstr;butes wclfare only

slightly-with a very small net loss and 1mproves the welfare
of residents of the largest central c1t£és. . »
The methods used here can be used to estlmate the

gains . and losses by town and/or income group\{gr other
educatlonal finance plans, or forcdlfferent va a\ts of the
plans analyzed here. . )

. C « - 108 : .
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_The results of this study would be improved if more
confldence could be placed in the estimate of° the price
elasticity ‘of demand for publlc edycation.

Further re- N
search in this area, .perhaps using data “From other states,
woulll be uscful.

quch within the realm of possibility® that such plans may
reduce the welfare;bf all segments of"the population,
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educational cxpcndlture.
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The results do 1nd1rate a need. for great

Tans, wnlch purport to redlstrlbute
As demonstrated here, it is
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‘m3) BUSCAP:

Appendix: ' Construction of Variables

~>

’{ . This Aﬁpendlx prOV1deS further explanaticn of the : F

. construction of some of the varlables which were deflned S

S
-
. - .
. - . . .r -
Y. . . o L.
- . ot . o . ‘e

! . ':; . r‘_< M ':
in Table 2. - , o

N
- t : .-
a ‘ .

9!5
v

lL%BLOCZ is the portlon of Chapter 70 a1d whlch a’ \:_ s
district - can treat as untied addltlonal 1ncome.? If the °
dlstrlct is. spendlng less than llO pefcent of. average \!ﬁ@
:relmbursable expendltures 1n the state,.LSBLOCZ is - ! ,5

hegaal to the product of the matching rate for the d1strlct
1<

and 80 percent of average relmbursable expendltures. <

The matchlng rate 1s -a functlon of the district's wealth

- per student‘ all dlStrlctS will receive, matchlng aid s
.based on at least’ elght percent of relmbqrsable eXpendltures,
accordlng to. the Massachusetts laws. -If the d1str1ct is
spendlng more than <110 percent of the average relmbursableo

expendltures,-hen the product of the matchlng rate and 110 '
percent of expendltures 1s*the lump—

- P . Lo !

- Dy .o\ P
-» -

sum component of aid. g

i -
W . - N
. ¢ o

' . s

- . ) . ‘3' ",:1 R ‘\.
2) SDACAP' B ’ S R

SEACAP'ls the-value of*seasonad homes per capita. It

is’ computed by multlplang the number of .seasonal unlts ?
1n a district by the medlan value of h0mes 1n the d1str1ct,

" and, then dividing by population. Direct data’ glvrng the

<3 value of the seasonal units themselVes does not. exist.
mhe;source .of .the hous1ng data is the U.S. Census of
Housang for Massachusetts.= ‘ v

.
A
=

-

' ’ . N M
. "BU%CA?Eis a crude estimate of the value of business

<

: \ . . . .x,q . i MA_, N . e
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per capité. It was calculated 1h the follow1ng

w

" manner. TFirst, | value of bus1ness flgune for the -

o

entire state was. supplled by Massachusetts Taxpayers
and °the ratio of buslness value té total state i _ :
cmploymcnt was computed Then, it was assumed that

‘the ratio of business property valuecyo employment was

the same in- eyery town. The employment figures (source: -~

[4

p.s.stonsus) measure numbor ©of peoplée employed 1n enter-
pr%ses in the town, not’ number.gf local residents em- . -
ployed. The computed bus1ness value figures are then
d1v1ded by population to obtain business’ value pers. .

. 1] h <
vcaplta. 3 5 ,F .. .
B L3 . *
; ' : e . <
4) PCRES: .
PCRES was calculated usiS%ftheAformula: "y
- ; s o T
pchES = . _+AVALUE + HVALUE L -
oS AVALUE + HVALUE +, SVALUE ha BVALUE -(A.1)

N D

4

where AvALUE = value of apartments, “HVALUE = value

" of owner-occupled hpmes, ‘SVALUE = value of. - seasonal’ .

homes, and BVALUE = estimated value of bus1ness property.
.If seasonal homes and business pro erty are all owned

by .residents of other c0mmun1t1es, PCRES as computed

,ln (A+1) provides an estlmate of the fractlon of pro-" ; )
perty owned by, local res1dents. SVALUE . and'BVA UE are
&computed as descrlbed above.. AVALDE is computed by mq&“l-'

plylng the annual rental. of all apartments estimated

l from Censis data by flve. (It 1s .assumed that annual

rentcal of an apartment 1s, on the average, equal to one-

flth of the value of the-apartmont ) HVALUE is obtained -

=%
¥ ~ e
b

p ‘i"“\
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. dlrectly fromithe Census by leldlng the value of'’ ] o .

homes measured by the fractlon of homes used to
compute "the Census flgure.

PCRES is thus a crude measure of percent of ’

property owned by res1dents. Howéver, PCRES, " SEACAP ' L

and BUSCAD havc s1gn1f1canL coefficients and the '
theoretically correct signs in the regress1on equa—

tlons, The coefficient of PCRES in Lquatlon (5.4)

should only ‘be thought of as the coefficient of the T
measured variable used here. But it is legltlmate to

used the estimated coefflclent in cOmblnatlon with the
"estimated price -elasticity to infer the effect of mea- ‘

sured ‘PCRES on the prlce of education. - . R

'5) ' RESASS:_

RESASS is another series measuring the percent of .
property owned by re51dents. It was supplied to the author
by Andre Daniere and comes from data collected in the

Governor s office in Massachusetts. REsgsg_does‘notlwork.s~-—-rf'
‘as well in the regress1ons as PCRES. There are two pos-
sible reasons for this: ' ; e

i) Under Massachusetts law, the tax rates 1mposed
on bus1ness and res1dent1al property must be the same.
Towns that wish to make the effective rates different can
" do so by using different assessment ratios for dlfferent
kinds of property While the state figures on total
pProperty value are supposed to adjust for differences in

- average assessment ratio across towns, the figures on the

fraction of assessed value from one type of property may ’
be a poor measure of the fraction of actual value of that ¢
propcrty. The latter is the relevant variable.
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* 11) Even if accurate figures for business value were

availablé, it is possible that the émployment figure 1is”

a better measure of the "ewploltablllty“ of 1oca1 businesses.
The value of business is itself sens1t1ve to tax rates for
educaulonal expenditures even if businesses don t move.




